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im9&&l % 1 Of-i"«-Xtt, -/a-fex©£ 1 © 
5— S 2 £Dt'-5"<— Xt± x 7°n-fexro^2c03> 

a-texco^ 1 >7-r +*i U— •> 3 ><75^g£??^!;: 

T&-S>„ ->XxAW/<-V3 >$ljffl);b— ^>t±, 3>fc? 
a. - ? T*tf>S^IR 0 rt^«6tt82»8M*Kttffl $ ft, 7' a 
-feX0>3? 1 con >7^a U— -> 3 y<DMW&7n-??g 3 
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HS3J8S1] 7"aHzx£f&J®1-£->XxAi;:;te^T. 

BUf27"n-teX©3l 1 ©=J >7 -f U — -> g 
SI 1 <D7-?ZteWfZ>m 1 07*— Xfc, 

2 ©r f - * £t&H>rf 2 ©t'- ?^<-x 

tuie avta-^oa^iso a«nri ^mmmm^m io 

£*U HuI57°a-bX©S 1 © 3 >7 -c^j. U — -> 3 V© 
t-t" & tz tb IZ Mf27" a -fe y -9- «fc o tH^t $ 

BUf27"ci-feX©3l 1 ©=" >7 I'+'i U — -> 3 >© 
^S£^-rSi? 3 ©t'— ? 5rfij|S* 2 (DT- 9*<—Z.lzft 
mi- &tzlblz.7n -tr -y J; ^ TUff £ ft* <fc O 

-r-S7*a-trx$)Jffl]->XTA 0 20 
[ff*lS2] HUlS^ 1 ©7 s — X(±. ffJia^aHz 
X©S§ 1 ©3 >7 -f*'i U — V 3 >#Jg£E©a >7 
i U—>3 > • M*-vs >t*ffS-r-5J;o{-, n >7-< 

* H*0l li2fc©7'n-trX$iJffl1vX^A 0 
[fflf*13] IulH^2©7'-5"<-Xli > HufHVa-fe 

a. U-v-3 > • /<— V3 Vt^jS-#-^J: OlC /<— 2?g 

>umr- 9 *<- x * ^ t t -t zmim 1 

f2fi©7"a-fexftJjfcI:>XxA 0 30 

+*a b—> 3 « 1 RZfm 2 OM07*PtX • 7 

-f xAfc-en-FtlWU 

HUl27°n-fex©^ i©3>7-f ¥ a U — -> 3 MI2 
31 1 0SICffl7'ntX • 7-r-xA©^-ft-F;ft,©:7"n-trx 

^> 

Hlj|27"n-bX©^ 2 ©3 >7 -i" U— > s fuf2 
S§2 ©Mfc©7"a-tex • 7-fri.Ofn-rn©7'DtX 
• T -Y -r A©7 -TfA • 3 >7 +*i U — v 3 40 

1^12* l&tfll2©«&©7"a-fex • 7>fT/»©fnf 
ft©7"o-feX • 7-ffAli, WJSt.^T^f A • =i >7 

tt©7'n -tr XM& v X t A„ 

5 1 huI2/<-v 3 >mm^-^ Mi2^ 

3 ©T , -^?rJK*-r^/ii6{c:mil27*a-fex©^ 1 ©n > 
7 * u- •> s > ©^S « c t t -f 4 
nti&M. 1 I2^©7"d -fe XrPJffll yXri>, 
[M*36] suI2/n'-V3 5=-'>ti, -y 50 
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? 7 7 h 9 4 >^H$:ful2n > 7w*'a V—i/ 

3 > • i <!: (: J: TtlSrW-i, c i: 

ZW®. t -tzm#m 5 12it©7*a -fe XfcJiSli/X -r A. 
Ctfi*^7] miia^x-y y?f 1 >y >#Jlg 

l±> iK)T'*^3<h^g![i:-r-z,|f^6!2«©7 0 a-b 
XflJ^vX^A,, 

[»*«8] 7'a-feX • T-f^A^W-r-5>7"a-lrxSiJ 
^WvXT•A^^^^c^-r. 
7* a -fe .y -9-$rW-r « n vfa-?t, 
fuKT'f fAO^- v? 3 >5rJSS-r-5>fc46l-7°a-fe.y-9- 

-< +*a U— v s > • 77* U >r—, 1/ g >ix . 
fuI27"a-trX • 7-f xA©/n*— v 3 W©MsgS:l2liS 
r>*fiJ(a-t-^fc*b{CHj|27'n-lrx o>7^ U--> 3 
> • 77"'J y-v g >iH|f4A-y 3 VWyXf 
A i: 4ii ?r#gS[ i: fsra -fe XfWiSp yXfA. 
[ftiR^l 9 ] miI27'a-bx o;/7^ U— -> ay 

• 7 -7* 'J *r - is 3 >SZ>*fuf2-' ^ a >$ij^ -> X -r A 
i±H ftJf27°a-feX • 7^7^©^— y 3 >-^©^|E©|2 
StRtf»J»A<j.— 9* h =7 >X^7 U> 1- 

I2«c© 7° a -fe X^ijffi] v X A„ 

[»*^ 1 0 ] mrl2^S{±. g»ft$tl7 t c75^T*f2@ 
SO-'^iJffli^ n* ^ £ 4. fi!#Jl 8 12«©7"a-fe 

X$iJ^->XxA 0 

1 1 ] mif2^'-^ 3 vaSPvXfAtt, S5I2 
7'a-fex - T-ffAfflfiOA'-y a >5r,^t7'- ^ SrtS 
tt-T * d i: -T 8 12tt©7'a -b Xfijffl) -> 

XfA„ 

[M*^ 1 2 ] UMBX-y 3 >M»i/Xf/.tt,; B>fl2 
7'a-fex • 7^-tA©/n*— 3 >tHu|27"a-bx • 7^ 
xA©Sij©/n'— v 3 vtwSv^^^^-t-^j.— -9*. • -f > 

^ 7 x -x Jt»«y-iu*#t"* - ^ 

f*lt«^l U2m©7'a-feX$iJ»^XT-A 0 
[If 13] Buf2^--if • v ^ 7 i -Xlis ?im 
W milBii ^Sra^-r*ii«:1t«i:-r* »WSB • 1 2 12 
«© 7' a Hz x -> X A „• 

[it im 1 4 1 mte.' <- v 3 -> x ^ a me 

7°n-feX • 7-C-7 L A©/<— vs >5rBij|27°a-fex • 7-f 
■r A©mf©>'' i: — y 3 >'tf liA*fcA0D-^/\'7 ^ 

• 7^S:It« d t *1t«i:.-r-*B!*^ 1 1 12«©7° 

□ -bxSiJSPvXxA 0 

1 5] mf|2a-;u/<. y ^ • 7-;H±. MI27' 

□ -tx • 7-r7 L A©(5rn^©Tffi:7-Y-7 L A3&<gij(^$nfc 

mi 4lB«©7'D-bX*lJIB->X-7 L A 0 
Ctf*ill 6] Suf27p-bx • 7^fA5rgiftt§7' 
— 9Wj^o— K$h-5.7'a-fex • n > b □ — 7 SrS 

S5f2^'-V3 VM»i/XfAtt, BUl27°a-bX • 7^^ 
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A£^B£-f -St*— ?#mjIB7°a-bX • 3> l-a-7l:?' 

-bx • 7^fAc/<-y 3 >£7irrii$fi&te*rt1--5;r:£ 

-^^H^OT/cfetc^^ >a- K£ft£7'a-bx • 3 > 

§yfB7"a-bX • =3 > h a — 71-7 ? -bX"T <5>7"a -bx • 
^U-?;6<5!?£|lfT£nTO&ifij|B7'a-bX • 7-f f" 

i©/\*-y 3 vtcot^-r^a^^ntf-siot-. mjfB-r*— 

jtu§E7*a-bX • T^fAO^-^a >Sr^-tlffg 
£WlT£^£^<^£»*^8IBm©7"D-bx»P 

[ff*:>ll8] 7PtX • 7 f ^ A £ W-T -5- 7' D-t?X 

SufB7'n-bx -T^rAOf l <D/<— va 
fB7'n-bXCD=i >7^4-*^ U — -> 3 >£51S-^£X-7--y 
7*iu 

B"llB7''a-bX • 7-ffA©S20A'-ya >Z£f&t& 

Ml B7° D«ffla>7^al/->3>© MSft 
(7 £>n/c«?B£fBirr£ Xt- >y 7'<h £W"f £ - <fc 

t u > h &ii&k~efifrti2>z t ztt®. t-tznim 1 8 

IB«(7y7'n -tr X^iJW^o 

[st*3i 2 0 1 mzftm-t x 7 -y rs.t>*suiBf asi-r 

■feXfiJfflW&o 

[S*S2 1] fuIB7°a-bX • 7-ffAffl^ 1 

V£i5lB7°o-bX • 74 t-1*<DW, 2 0)/<—~J a >t 
©jt^Sra^-B-a-— 9" ■ •<>?7x-^«rffiitl l x 

7*a-bXftJ»/7?*. 

2 2 ] BUlBi— y ^>?7x-Xlt 
WC, MIB£l^a^*-<fc*#&<!:i-*iMaK2 1 
oyn-bXfiJ^TJfio 

[B*S2 3] jwIBT'a-feX • 7^fAOf 2©a- 
va >£mrfE7"n-bx • 7-f T^acoS! 1 cdA— ^ 3 

111 8IB*c07°n-teX$iJffll^f±. 

H*#3g 2 4 ] BUlEjl Lf^liXf 7 7'1±. S5fa7*a 
-bx • T-fxAWHn^TffiT-YxA^iM^nfc^ 

112 3IB«©7'a-trX^Jffll^o 

[ft*^2 5] fulB7'a-bX • 74 y- 2, ZELVk-fZ>7> 
-?#7*D-bX ■ 3>ba — 7lzyo>a—h'£tltzt 
§, JUafcEBW-'^ , |t|fB7°a-trX • 7-ffAffly'y 
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> a — K $ ftfc/ <- v 3 > «r^i-««4:«KW-r * X :r -y 

7'zmizm-tzz.tz&@iiti-&m*mi 8ia«<D7*a 

tx$ijffl);£*fc. 

[»*3S2 6] gJiB7"a-fex • n > h a-^KT ?-te 
X-T^yaHzX • ^"^b— ?#BiJiB7"n-bX • 74y--U 
<D&&o>/*—*?a >SrJ9ie>sn& J: SfilB7"a-bx 

• 7^fA©I4©/<-ya >*^-r^Sr7"a-bX • 
a > h a — 7ty'7 >a— h'ti^x^ 7°Sr^^Wt"-S> 

10 [SBWofffjm^SiBfl] 
to 0 0 1 ] 

[3fen^OK-r*S-tS»»] ^SSfP^ — jRKtt, 7* a 
HrxMivXT-A&tf^O^&tiiWU <fc0SL< tt. 

tttC, t£7" □ -b X ^ <D^g £f BITT Sy/rAStf 

[0 0 0 2] 

[flaE©«t»xr/»iri l <t t *■ * mm 7° a -b 

X$iJM->X^A(±, fb¥. Xtt-€-©ftkW7'a-bX 
20 K*ijffl£ft£ tO©«tolc % «LT, 7tn?'M/I 
L< ttf-fy^i- • ^'x3Z.ti-?-ro{ti£Diim^3Z.(i^^^ 
;u5rji-Lt, 4>/<c< tt 1 -?©*x hXti^-^U— y • 
9-yXr-ya Xt±1®&©7vf — • 

X iHZmmaimz&^Ztl&'PttK t t l O0>i*i*0>7* 
a-bx • o > h a — ^^tfS^T^-So KTIB7 -f — ;U K • 

B!P*»> CTAei, yN*;u7, 3 + 

-, x^-y^. St>*3li«« (fij^-tf. SUE.- BE*. Stf. 
sf L «-b>-9-) l§H±. /n*;U7*£DF^M> MT'n-bX • yN'7 

30 [0 0 0 3] tutB7'a-bX • n > ha-7l±, 7 -f — ;U 
K • XRlf/?>U*Xt}/tiit) (1/0) ^S?r^L 

X ft $ n ?t 7 a □ -b x ItS'J Tjk-tm^ Z Sfs L . ^Jffli ;u- 

xot!)f / F5r$ijiJP-r^< > m&\j3Stiit)mm.iftLX'< 

X3Z.C±-tOft&©a^i'^^€rai;-rHUlB7-f — ;u k • 

;u K • xSa*B?|B=i > hn-^*^o|gi(l % r 

D-lrxoafiOttJI«rI4li, 7"a-bx©»fFSr^M 
40 t4Ct, St>*7°a-bxSrSS:-r^ii:l?c7?7 0 D-bXl- 

=t o milB^-^u— ^ • 7-nf-> 3 >ia?T 
Hlf $ n-i.— 3Z.l±«iS©7 7" U y— > 3 >{C-P^TfiJffl 

[0 0 0 4] I^M77>7!7 • 7-;W±. huIBT" 

^«r»S&-r'<<BB5fj*nr i©J; ^ try -Mi. 

$ nfc#«iii*a^-r*Mseya tx© ^7 7 * ^ 
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IST-fT-Ati. fllAtif, 1#S<D7-f — ;UF • 
XK J: TUff *n*«ffi©^T*<r;l/-7 r ftX 
liUxKb^^J:ol:, BJIfttt9l!Jfil;:£9£n, ^ 
Sfttf*. ^COT-C ^Ati. I^T-f •rA#H(IfE7'n-feX 

ic *j # -s. m&oMek-CK $ n * «t o u - 

— lOT'D'v y*£WLfcjSii§cA*Jft7a — — h^t>« 

[0 0 0 5]#7^fi. <7-f xAWOffiftOA^XH 

-7 s 7 • 7HH:K2Wbtlf:3>7^il/-y 

$n-So f-?^-^MV7 h >>x7 ■ 'V-M, ff 
3±£>. 7"D-b7s- 3>7^ 1 L'-y3 , /0, 
Ot©@MfflfcJ&©f-^l;7i'-lr^t4^©7 , Dt 

Xtimicoa V7 -r+'i U— 7 3 >3Z.l±BUlB7"a 
tx©A--; 3 >^<om *) loZiksb tita ^ is <h* * 0 t- 
£ < ©^a<£J?£ £ tifc t £ ic 14, uaiaa 7 y 4 * =. 

u— ->3 > • 7-*-^^-XF^|K)T'-^<D^M(4. a— i? 

HA7?*&7^ -v -7-r — • n-Xv) 7 h • ->XfAX" 
ft* £> A^BJt&ftDel taV (ffiffll) 77h-)x7 fcflffl* - 
£ e£*©7'a -b Xf&Jt»7 X x A l±, ^IE#*£ $ tt/c B 
tt, St/i^St-*^**^-- if i7frtT-9*fkZ 

f£7°o -b X COmjO/ n*— -7" s 7£> 3 7 7 •< ^ j. L — V 'a. 7 
it Lta- iftzprttfctigc-lttc 

[ooo6] :nw<-^a vfljupicim-f -5££i4, 

3 >7-c^^ U-7 3 >fl7-Jl/ (0Rt4\ Rational 
a^ClearCaseSt/MicrosoftawSourceSafe (S^iS 
«) ) K«fc^T. 77(-7x7lH©ffl;M^M 

•y r&tfM f§<£>#77 £ ^St" 4 fc «> U: , 77h7x7- 

^-^xDmmz^nm, mm, simit*. « 

3 >7-c4 : -' J . U-v-s v'ffS-y— ;U4. t'-^co^+x 

[ 0 0 0 7] /77^Ma©>f 7?7*-Xl4, It 
M is X x A \z WA L T 7" □ 7 7 5 > 7 Z mm -t £ tz 46 
(-National Instrumentsat- J: ^THflS£$ftT Na 
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tional Instrumentsa©-< 7 9— % "J h • 7x7t^f h 
(www.ni.com) *6*«)e.nfctiia»=«kntf, rLabVIE 
Wj tl-»-5€Wcm»»-tliiaoT^4»St4, 77 7 

oy'ary = >7 ■ 4 >*7*— X**iK— hi"^G# 
S) fcfJfflLT^*. u©-)x7t>f M4, af&K, 

rLabVIBffj.&OdHS^ ra^-e-c, ISStW^G 
Wffi7?IEiE$n^>a— K<7) 2 o©7 7"f >Hffl<Dj@i^£Jt 
R $ -fr -5. m% 7 - ;u $r#x. T l ^ i f BizB L T 1% « „ 

io [0008] *mm*ni>±. -rp-tx&mBx >? -< +*i 
Ast>*73^ «-r s i t & s w <t -r * . 

[0 0 0 9] 

«fc ntf , 7"a -b X Zfflffl-t& Z t IZ'&xL-O v XfA t4, 

20 tr a - ^ -ewgE^.^ 19 #i^ft&ftf50$i#£a«-t<57"ri 
•fe-v-9-i:, SlM^2©7'-i"<-xi4ii4. 
m 1 ©•7 v — 7^— X14, H?fE7'a-feXCD3i 1 ©3>7-f 

u-v 3 >fc**>*n 1 ©7-r->**aw tuie^ 

2 ©f- ^"<— X(4. flflET'a-bXW^ 2 <753 >7 -f^ 
xU-> 3 2©f^? ^t/5>. 

SfOyXf Att, 3 >7 i-^i U— v 3 > • ;U— ^VS. 

i-^T-CDgi^SX') ^pjfg^f E»^{ct&»5 $ tl> BUlE 
7*a -b -y ttJ:-? xmfrZtlZ i ^ UlU^t* . fufS 
30 3 7 7 -f b — v 3 > - ^>l±, mj|E7"n-bxro 
^ 1 0=1 >7 -<+'i I/-7 3 >co^S?r^^(iL, HUfE 
/<— *J s >*Jft);U— ^>14, HUfE7"a-fex<D^ 1 (153 7 
7 3r U--> 3 >CD^M5r^-r^ 3 <OT— 9 Km 2 (D 

[0 0 1 0] »* Ll>||*te^(cj;n{4, huIEIB I ©7 
— 7-^ — X(4, m)IE7"a-bXtf3^ 1 (03 77-f^i U — 
-> 3 7tflfiffla 77 -i +*x U — -7 3 7 • /<— V 3 7t 
^1"-5J: 1 3>7^'xU-73 7'7'-^- 
xSrWt-5.. misB^2>)7'— 7^-xi4, tuIE7°a-fex 
40 ffl^2ffl3>7-f^xU-73 7«S(i!)3 77^x 
U— 7 3 7 • vs 7t^fS-T-5>J:-9U. /<— -7 3 7 

[0 0 11] SiJW»SL^3ISfe^ffilcJ:ntf. HUlE7-a 
•feXCD^ 1 St>*^ 2 ©3 77 ^ U-7 3 714. % 1 

R^as2©a»o7 , a-fex • T-rT-A^^n-enw-r 

■6. KSflStf»2oa»©7 , o-b^ • 7^fAffl« 
<7)^&7°a-bX • 7^f/»(±, H0fE7*D-trXCD^ 1 C03 7 
7 -f b-7 3 7#mJfE9§ 1 ©^©7'a-feX • 7-T 
xA£Do*>C0^&7'n-bX • 7-ffA(D7-{7i» • 3 77 
50 ^xU-y 3 7iWt5J: ; j|;, SlJt^-ffA- 
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n >7 -c+'jl U— -> 3 >5:SL, £/c x Biff27'ni-trX£) 
3! 2 £>3 >7 ^ b-v a >14, BufBfS 2 0>}Sgfc©7' 
a-teX • T-rxAtDo^W#7"a-feX • 7 4 t i»©7 -f 

Ti« • 3>7-r^iU— ~>3 >£W1~*o 
[0 0 l 2] * €.l^S!l«>»* Ll"»HJfeJg«HiJ:nif. HU 

iH/<-v 3 >mn^-f- >t±. suie^ 3 ©f-? &«un 

•r^^i6lctijlB-7'a-fexCD^ I ©3 > 7 < U— •> 3 
v©2ItlSt4. IuI2/<-v3 >ftj#fl;u-^>l±. 

-y h/^iy >3Mg£3 >7 -f^r^ U- 

-> 3 > • ;u-^>l-if-rili:{cJ;oTBulB^5E5rl£^-r 

[0 0 l 3] *!P5B^oSfl©ttjSit«tnif, 7'D-fex • 
7-ffA5:St^7'n-bxMi->XfAti, 7"a-fe.y-9- 
SrffSnvta-^t, buI2T-Y^A(7Vn--v3 >£ 
S^-T * * IZ 7° a -te -y -9- «t o TUfT $ ft* J; o (-fit 
J&£ft/s7°n-bx • 3 >7-<4 : " J l U — -> 3 > • 77'Vr 
— -> 3 > i: , ftjt27°a-feX • ^ A©>K— v s >^<7) 
EH SrfB^atfSJ W-T^ < HtilHra -t? x • a > 7 -r 
U— v 3 > • T7*'J > s > tlfitli/^-v 3 >ftj 
ffclvX^Ai; Srtff^-tl^*,, 

[0 0 14] *«flW<0j|KSiJ©S^l=J:ntf, 7*a-fe 
X • T-f xA^W-r^7"a-feX^$lJffl]-r-S,73Sli, HUf2 
7"a-bX • T'f fi»©S 1 <7V<— i? 3 >£Wt*HUlB7" 
DMWV7^al/-y3 VSrBf^-f -SX-r-y 7° 

SuI27'o-bx • 7^tA©|2 ©y<— i? 3 
-f*fuf27"a-trX<D3>7-f b — -> 3 XDXHfcftJ 
8lf4Xf 'y 7"<h. HUl27°n-feX©=i >7 -f+'ji- U — v 

■5. 

[0 0 15] 

imwommcoftmi kit. zmmvwmmmzmw 

[0 0 16] 7*a-bxtci±. «lLr^<©«aEW/«cSMH- 
St/M^^'iSSi-f^.. f ©gli Lt, Hui27°n-fex 
©3>7-c+*ib — i/3 vcD$0M'tC-5>ESSrt*i"-f'— 

*. #iRtf, ;o < ti43 > /7^ i i/-v'3>lig 

£ftTl->* 0 HUl27°D-feX (HUl27"a-feX$lJ^)v'X-rA 
36<«fcO««Uw/j:4»«nT. tuI27°n-fex©Hlj 

*££*U>5®&|£ft*. 

[0 0 1 7] *K«Wt±, 7 , D-feX«Omrie=i>7-f ^a. 
U— >g >©EsE*^v*-^*x Btll2^(-Kff* ? S) 
* a.— »f ©7 -f fvf^f^-, iiyt2EKtf>Bf PdJ&tf B 
ft, M^frjf2ES©W»£*e*H|i3l?©. mif2EHl- 
BW 4 If f8 £ £ t fcEfirt- 4 tz &b<D > x x A & £ 
tt$rf*. WlroyXfASW^ sl— VIZ. 
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>7 -f^i U — v- 3 > • 3 >{CHUl27*a 

■fe x£M£-£*££ Soffit;:-*-* «fc 7 lw % buIBt'-^ 
14, *H^(^ 0 Tlul27"a-trx • 3 ^a. U- 

[0 0 l 8] 01 ^flLT, 7'a-fexftJfflI->X 

-rA10t± x ffl{I#-y r*7 — ?16 (0lJ;Ui, -f— 9-^ y b 

(SltiSffi) %tt$) 5r/TLT. — xcia»o*x h • 
7-^f-y 3 >X(±3>K» — ^.M (ffiR©aJS«> 
^-Vt^-nyea-^, 9-?Xf-y 3 'yi) 13 
10 Jt^$nfc7"a-t»x • n >> a-7l25r<ix.Tl>4„ fu 
I2*X h • 7-7Xf-V3 >r4tf>£-^{i v 7°o-fe-y+t- 
18, >t'J20. &1>*tV ■X7 r U-T22*«A*. 
ftfIH7°a-trx • a>ha— ^12t±. i it?t±0!|^fc*{tlc 
§46Tfc<^ *Rii!KAT**7-<'y'> + — • o— X 
■77 >h • yXfAXtC<t OfiS^^nTV^-S. TDeltaV 

(^H) J =J > h n-7(±, 7'aHz-y9-24i:. 7*a-bX 
0*J^ Znft-?Ztzl£>lz.m7a -fe -y •9-24t i ^ffl ^ ft* 7° 

26t?rM^-T^* 0 Sul27"airx • 3-»n— 7l2li N 
20 S^£l.f/^X • *-y h7 — 9 (.Mz.lt. FieldbusT*/^ 
-fX • *-y b 7-^30, HARTt'/^'CX -*7h9-?3 
2, Sl/ProfibusrVW X • ^ -y h 7— 734^#t) F*3 
X~g§k<Dy ^ ->V K • ^N'-f Xi-afa^ -y h 7 — ^ 165r 
^L-r^SftTl^*. ^Jft s HUlS7'o-fex • a > h a 
-71214, 0 1 iZTTsZHtzmiT'tj X • *-y h7-^ 
tiDArX{4-t©^*>«3lii. 4~20 mAO^/N'-l-X • * -y 
h 7 — ?Stf-ffflfl!!On- 7j;U3Z.(4'J ^t— h I/Ot'^V 
X - h7 — ^^ct7^-^rofte»ffl^©7-<— ;UK • 
tVWX • ^ y h7-^tCjfi(^$ftf#*„ fij|27'a-fex 
30 • 3>ha-vl2t±. -?-^(3t&iW$ft3Z.t4^fti:Ha^- 
*— XtiaBRora -tr xfiJ^lju-5 1 > SrHfTXtiiHfi 
L. T'/^-fX • ^>y h 7-^30, 32, 7kmmv>7 1 >*'( 
Xi:. *X h • 7-7X-r-->3 >14tilffiLT. — 3Z. 

•xu-bxizmmi-zmmzmmi-ztztbiz. mm? a -tr 
x^$yffl]-r*„ 

[0 0 1 9] ftMfl*J*£*0iJU:isi>T, fij|2FieldbusT'/< 
-<X • * y h7-^30t±. Fieldbus-7X^-l/0T'^"-f 
X44 (— fel-C4 r»J>? • 7X^--7aV7J 
40 ft*) (-FieldbusU >^424/rLTj^$ft/iFieldbus 
X40?r<ffi^-. a — *-iL-ii^5rau:T7'a-bx • 3 
> hn-7l2(3jg^$ftTO*„ huI2HARTt'/n* 
^X • *«y h 7-^3214. WP^a — • /<X3Z.l4 
-?-<Dfte<DJi«|g«:f>LTHUs57 , n-feX • 3 > ha-712 
J-fiSK $ ft TtHART v x ^ - 1 /Ot'-' < -f X 48 iimn 4r ^ 
LTtgmt! ft/c^gj^HARTT'^'f X464r#* * C t WHJ 

suI2Profibus7 : '>'<'t'X • ^ y h7 — ^34^4, 
Prof ibus"7X 9 — \ X 55 IZ Prof i bus 'J > ^32.14 
^*X53$r/TLT^$ft/c 3 ^><7)Prof ibusX U-7* • 
50 ;<-fX50. 51, RZfS2ZffiA.T^Z LTEI^^ft 
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T<,->&„ |tjfHProfibusvX^-l/07 a >'<-l'X55l±. H*S 
ftfcl/Of V?7^-X • *-K(^0^(t'in/iProfi 
busPCMCIA (Personal Computer Memory Card Internat 
ional Association) *— Kco^Mii-f <S £ <t nT^T* 

[0 0 2 0] — SSW^WoT. H 1 
7.M0t±, /W* • 7a*x*3lfT-f"l>A:46K{gJ3$n 
f#3„ .Iftli. fu!e*X h • 9-?XT-ya 

>14Xti7'a-feX • n > r- *>£D 1 /n* 

•v^ • i^-tf ?-r-<7* ■ >ls-*>Zm7-f& : L>CD-?&^ 
T. R;u— -f->tt % ^p d d AaxtiSIS) 

(i r7x-Xj £:fft$ft£) SrHfT-fSfcfeK, — Xli 
tKR©*(fE7 4 -to K • X < ^©ffecot&fi 

■7*. -5. gft&7i-X£flfrf <i>fc46l;: s Mie^-y^ 1 
7\ ggWi*^-y7. SX^'y^HIff^tMa-r^S 

§4ai>(c-f &£<!;£a'it;fr&ftm&i^,, £.ft £><£>x-7-y 
7*©#*t±, A 7 fjjil©^)St«7x-X?:iit« 
ii^nJtfcTfeO, fiJfE7'a-t?X • 3 > h a — 7 12F*!© 

^ £75 7c 46 (Zgfc -5 frJUP T )V 3* y X A £ Hfrf <s> 0 #J 
[0 0 2 1 ] Sfc. H?iara-bX$lJffll->X^A10f±. /< 

c<D<toi-> ;:fffflsni.j;oi:, Bute r-Tu 

•feXj t±> mfieyaHrX^iJfflI->XxA10^i;-p-r»fX 

❖il^tii^n^lt*^. HU^a-fexcoHtf* 
Kij^Tli. mftB'/n-fexSiJfflivX-xAlOli, r^v? 
i-A-^-Kj twA-So Huf57°a-bx*Jffll->X 

^A10*^ / Fcr>r3>7i'4 : -'iU-->3 > • =E- KC** 

w, -7 > y 7 -r a * i=f Uffl * n « ^ # Hate/ <7^-^m 

-> 3 > • =e- K©M (7'a-trx^A^f jnt^^ 
»©*X r • 7-yXf-y 3 >U±-?|HT$n5-X 
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l±1SSW>77 1-^x7 • T7"'jy— va 9"' 

— a.— 9-*#H5B:7'a-fex©3>7.<4 f i 

[0 0 2 2] £7\ 0 2 5:#fXT, mjie7'a-bX$iJffll 
vX^AlOti, — 3Z.t±«^OT7°n-feX • 3V7^xl/ 
--> s > • 77*1) flr— i/ s > (ffilAti, TControl Stud 
io mm) J SO* TRecipe Studio (Rfll) J T?& *K 

io ^ne>*±. M/trtt*iHtfijaAT*4*7w •»•>+•—• a 
-X7 7>h • vx^Ax*±*^A^°ritr3-?&£) izs 

oa>7 v c7*a-l2X • n >7 -<+*i U — -> s > • vXfAiS: 
M^-TC^. BUl57°a-tX • 3>7-f4*jL U — -> 3 > • 
77*U^-->3> (im±V7 h7iT{C«t-pT3ltf$ 

HZtt, 9*7j<SusH7 , D-fex (7"a-trx$ijffliv-x^ 

20 3 > 7 ^ +*^. b— -> s > • 77* 'J >r— */ 3 >$IJ 
ffll7 -f V K^cOBffi^/KTfe-i),, 0 2©7*a-bx-3> 
7 -c+'ji. b-~> 3 > • 77'U t-—> 3 >(±, ffifl^ y h 
7 - ^ 16F*9©**©-9—y^ (E^-ar-T) izftfc, * 
x h • 7 — ^x-r — ->3 VHcoffiftco i -p-^^f^^a-S 
^t*W*LV\ iftlzft^Tx HUia77"'jy— v- 3 > 
• 7-^X^-->3 >14#H^f5r*iO 

«t 7 ^^•ie^±(-T»f -r * z\ tbsim-c&z. 

[0 0 2 3] — |g(-, mif27*o-trX • 3 >7-f.4-^ b — 

-> 3 > • 77° u y--> 3 >t±, in 2 ^^^n^iyie^ -f 

30 >MM^4 > F^SrWrij-— If • -f 777x-x^g 

K -yN*-62, ii|7^77'J • 7 U-A64, SD*7a- 

• r-f 7 77 A - 7 Ix — A66£rW LT^-So BUI53-— «f 

• -f >?7x- xco<mbcDgp^-co#y7t±, ^M6*)^7 
-r > K7X (SSiiaa!) ©SI'^ffiKffior^t-S £6 

3 >68^*Sfll7-f 77 'J • 7 U-A64F^^a/rs^n> -t 
©#>!?A^B5f57a — -'747 7^1* • 7 A66ft-c?£ 
40 ^$4afc— 3Sc757a— Mcffi^-iit *f 
)S-r^^«ti7*a-y ful2— l©7n-ft- 

^.(f N ^'f >x-f >7 • -r^WX (t7x^) 5rffl^ 

r. mm^^y^ u • 7 v-u^An<mm^t^7-< 3 > 

?rJl^-r * C t iz J; o T-3Z.I±«^C07 -T 3 >68S: 7 ^ 
7-f7i:U Z.c>7 9 t- <(7l,zutL74 3 >£iiuie7a 

- • ? 4 7 7=71* ■ 7 u-A66^ Kvy r-T-s>. -^n^ 

50 Hul57a -fex • 3 > 7 U— v s > • 77° U y 
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-vs Vt4. • ^7^7i • 7 b-A66F*] 

fc, iM*P (add) 7*ay?70 (cniii^a -y ? 
fc>f) »J;-9^^-7*Vi^ h^^figi--!),, HUlB7a— • 

^r'-^li. K7*a-y y-70#A77*'- K ti^tf-hl? 
£W-f£^Sfr (^$tlTO^tuia7*a-y ^OT-SPtL 

T&stwi-si^ft*) fctfcK, n?T$ft-s«£#i 

7tA6|dHtjIB7a— • r-f7^7A • 7U — A66l-jo^ 
T, -x— 9*{-<t (0<J*l±\ K • /\*— 62frt>SS 

!R*nfeitiB*y-;u«:ffl^r) ffifrftfc«-mB£-£ft 
(id?) t-w-r<s>it$gt4, J-— yctotftssnii 

tt(4T^£ft££<h7M^f&T*£>.& <> 
[0 0 2 4] 348tt£7'a.y 7x-Xfttbt7"- 
?14. a>7-f^aU-ya > ■ f-^^-XttSSfl^ 
n> 7'a-bX • 3'/7-f^iL—>3 > • T7"'J'!r — ~> 20 

%.£fiz>&£>-ei$t£<^ milH=i >7 ^r+*i u— -> 

feoTUl\ 0>Rl4\ tul5^>7f+*a. b — V3 > • 

HUf23>7-f U— i>3 > • 7^— XKt&tt^ft 
£ t* — ? fr'ffiff* -y h 7 - 7 16 [^M o T#IE $ ft -5 <fc o 

U-v 3 > • f-^-XIt mJfS7*a-feX • 3i 30 
>7^al/-y3>5:abtf-? (0"RCi\ mf|B7 
□ -■^777A' 7 U-A66T?IgH-£n<£— m<07 

#0 ZWfot&KX V ■ 7-7Xf->3 >14<D-9 *><7> 
lr?K>^ : e , J20(iBEB^n/i^-7*i-i^ h^(3]OT*— ? 

7D-ft-h #±i2E<&«fI6tt fcffiffl L TtSft $ ft 4 Jft 
£\ e*tLTtL*4*J»roy7Att, fufB7"o-teX 

ft£z:i:A<oJfi£-e*>'5. TControl Studio (fSMi) J 7 40 
7^x7' ->*xA|i:J:r>T|J§S63ftfc-&j3cT'<' 7 A 
|WJ*it^ (0* TMODj T-^-f) £«SI 

f^<Wffl*ft«^i:A<Brfi6T&4. ZOtz&b 
(3 X *Vi—;b£^*rf hW33 >7 -r u 

[0 0 2 5] -l©7D-ft-h?:ffflLTlb$n 
lffi£#t.\, I^'iroT-CTAIt S«IB7"D-trX(7)— 50 
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LTHfrSn-S-'t/N'-y^Sag (Xtt-t©— «) £*ft 

t7"a-trX ■ 3 >7 -f l/-> g V • yXf A ( TR e 
cipe Studio (MU) J T7"'J>r— >s>) 0>gij0>g|5# 
KJ-oTKfrSftiCitfnrig-C**. HUlB TRecipe S 
tudio (fiffi) J 77"'jy- i/ 3 >14. H 2 K^ft-S 

D»?tttK, tv*x-;^*bt7'('3>^Lt 

ft^?>, HuiBu->e, mm, x.vmtiL^mzmti-tr'- 

9 14. HuIBn>7w4 ? iU— i/ 3 > • 7=-— 5^<— TU'te 

m * ft * z 1 1> Rite t- & ^ o 

[0 0 2 6] Ztltthiz, Z.tit><D®.ffi7u v 2 , =£ 
l/ytftlbtf-^H, -en^fuIB7°a 
•fe -> x t- A 1 0 iz J: o t WS.Wn £ ftT t> -i> J; d 
fulB7"a-bX5r^-r-g.c:i:^oTfeT*-5.o <r »fc 
i!ufB=i>7w**iU — : >s > • t 1 — ^"<— 
f§^^MfB7°a -fe^. • n > h □ — 7 12St>*7 -f — ;U K • 

ffl$ft-£>o 

[0 0 2 7] $r, E13 «r#MLT % 3>7^x U- 

v 3 > • 7 : *-y-<-x(^*rt$n/i-f'-^i±. (it©? 
- ^^-xtfajiw-f > ? 7 * $ timzmm 

ttiilZ. &.TIZ rExploreri>X^Aj i:^f^a>7 
-f+'iU- — v-3 > • •f-^'^-Xfllffl'f >?7^ — 
X (fij^tf. TDeltaV (SSiS^) Explorerj ) ^j>L 
jx— ftc:|l^$ftf#4 0 H>llBExploreri>^T-Al±, 

7-;l/fflfiiff5')^ > K7M<DJS9'{c:fclt4=i>7 
^xU-yaVPgf^IHatl,. i^iE-Tfttf. tuIBEx 
p I orer yXfitio TSFjA $ ftfc ^ -f >$IJHP 7 -f > K 

78ot4, huIb=i >7 ^ u— v- 3 vPie*^'^$n% 

Pgg7U-A82t. HUlBPg«<?9#=i ^ > h«/ci6 

©iiiDtit^^^^ft-S n >r >7 • 7 V— A84<h 
"T^o HtjfBPgB7 U- A82&4. 7-Y7*v 'J • 7*^^*88 
MvXfA • 31 >7^ ^ib— > s > • 7 4-;u^*90$: 

t4\ 7"n-bX • 31 >7 -r U-v s >:£te£3tfr-f © 
±ffiB86) U^;i/**giJ-r*ffl»fl!)T-f a >«r 

WLTt^-S. flfrlB^-f 7*7 «J • 7*;U^*88t4. «tl7*o 
•y y-Stf/^te^v jl— ;b*«$iJtti7*a 7*7J*<D—1&b L 
T7x -XXIi7atXP3?affl Stl47o -b^tSff© 
fffl, HuSBltffi***Jffl^ft* it -5-ft^t., 
fjfB->7;^A • 3i>7-c4 r i V — is 3 > • 7=j-;U^"90 
14. XHSSJW) 7*- (#>IACf, U->hf • 

7^-;u?'92) izfctt^r^V vfiofiSSrttf. tulB 
2f@©Kim^#7t;l/?'a > fittO^VF 1 ) 
XfftKtoT, f5IBPgJl7 b-AF^T'J£7^3?.{4«|/jN^ 
n^ittfsifl?^^. CftUftXT. 7*;U?*»flj|2 
31 >*--^ > h t±. > ^iftffl LT, S5IB7 it 
y<n%>m%MlR-t&ztl,z£-,x=i ><r>V • 7 b-A 
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MfolZ^Zn&Zttf'nJjfeX+&& 0 Mz-lt, TAREA 

Aj tmMi-^lMy^^y^ aoopj ©3>f>7 
a>^>>y • y u-A84ftT^<D£H^isy£ft£ 

— V3>. f-^«Xf>l/-y©(iitf) Sr. 7°u-trX 
t£. TControl StudioJ ) -l07a-f f-ho^ 
-htfffflELtt^ifrgv x*X hH^ii tie. a.-if 

[0 0 2 8] m2&zfmz iz*n*ftiMmtftfTmji£ 

ft/ctufS7°n-feX • 3>7-rfal/- > •77 4| jy 
-vb> (#l*t£. TControl Studio (fSH) J 
TRecipe Studio (SIS) J ) Sr/fuIHExpIoreri>Xx 

LTt5<« $ £>ie % mjlB7°a-feX(7)3 >7 ^ + a U — v 

c\ e<£>J;oie A iJiBflpWiiSfb^fc*^, J^Ttef£E£ 
n^i^-, SufB rn >7>r ^.x u— >>3 > • r^'J 

eryXTAi:i:t^ 0 2 leH*#ttTi$£B;i£ ft^fufB 
7°n-t?X • a>7^^ral/-V3 > - 77 c 'J^y 3 > 

[0 0 2 9 1 04 Sr#MLT. -x —if ->f >^7x-x 
94 W\ a-f i:-XHjSS©3 >7 ^ra U-y 3 > - 

te. miIE*X h • 3 >14 (0 1 #M) ^ 

teiftci. SulB-x— tf • >f »7x- X94ti\ /<-v3 
>*JWSU r KSffiE»'>X'rA98 (£TF. rvCATvX^ 

aj ^SLTi£j&£n. — »ie % Suiara 

>7 ^ U-i> 3 >t^H-r«JKBflm«:IBtt 

'J^r-ya >96£»»**<fcdiefcoT^*. mfl2n> 
7^4^ U-v 3 > • 77 4, J ^r— > 3 V962UWCATV/X 
T-^%<omi5ii, ±&Ltz± die, 3>7^il/-y 
3 > • t*— xlOOier ?-trx LTil^lSrff Su 
IB7 0 a-trX^31ft(D3 >7>^a U— >3 VSr^tefT* 
-^Srtttt-f*. ±IBVCATvX^A98(±. /Wy 3 >SI 
fH5*-?/s:-*102£ tilfBU *Ba5^Htfl£oTOTI 

[0030] Suia^-V3 ymm^-f^-xmi^ 

fufB7°cHzx - 3 >7^4^ U— v 3 >-^fiJffl£ft£# 
T -f f" A <£ffil;<7)2&tf)fu tfV v 3 > ZlT^irzi >7 *(3r 
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^□tX©i8i®3>7^ U— v 3 >£ffi#^T£ 

r/7^ab-y 3 > • t'-^^-xioo m^yy 

^ab-y 3 > • ?^-X100tett±^#^EL£: 
^t0>i£tle) tet>(j-^#T-f T-A(eol>T. ^<DT 
^tA^>7 f 4^ U— 5/ 3 v^to-TT*— 5^ t Lt 

10 T. M*^^©7^rA03>7>f^al/-y 

3>fc3ri"y—^ SP*> r/\*-v? 3 >ij £ 
tz^ mfiB^<-V3 >»J#7Vi^— XI02«\ 3EkO^ 
W<o&*e>1klzi3ttZ> ^07-ffA^)a>7>f+Vl/- 
> 3 vSt^-Tt'- ? £ r/^—v? 3 >2j , r/< 

-V3>3j , Stf r/<-s?3 >4j ■ 4#LW4. 

[ 0 0 3 1 ] frffBn >7 -f 4^^ U— > 3 >ilf-? 
t±. iWlC, it^P-y ^ya-;!,, 7x- 
X', US/ If. arfaWB^D^X.-. 3>7-f^a:U.— > 3 

20 TRbltt^o SuIB^Mfi. ^ >7 >r U— 3 > 

• 77 0, J^-y 3 >96*«fHLTtt*n*ifc4«*b» 

>7><4^ U— ->3 > • 77 D| jy-y 3 >96(e«t-pT^ 
0c$n/ca.-if . ^ >^7^-x94(C ifaVCAT^X-T^ 
A98©«ffitt*«^'-r * e tie J; -pTjff 4 L < • 

tl^o ZL<Dtztf)lZ^ HUlBn X7<4r^ U — i>a > • 77° 

y^r-S/g >96Sr/VCAT^>XxA98ti. gE^v 

30 x-7-Zvt t^Rifg-efe^*^ 

tt"tti\ ±^ffii:t4fci6(^ UA^L> *^5IBB(eSt 
^THIfJn4?X?ii, HUlBei >7^^^l U— > 

• 77 ,| jy-y 3 vgeSt^CATvXT-AgSte^iJ^jf-r 

[ 0 0 3 2] ±IBVCATi/X^A98ti. >i^X h • 7-^X 
t— i/3 V14CD— Xtt1g8S4"^fflL> Huf27°D-b:x ■ 3 
>7 ^ U-v 3 i/.^<DjpfiFtt*$iEteoCNT t>Mffi 
SrfffS-r^cfc^te, »T$ti^et*W4 Ll\, COJ; 
^ttEatt. iai/cMIES^yXf A(^^t«$ 
40 ntf^o entej^^r. ±IBVCATvX^A98ti. ^^U 
-^3l^7 0 a-trxKlt#(eJ:oT?iJffl$n^^x h • 7 
-nr-y s > 14 t*flCLft 1^9 — ?Xf-y 3 >3t 
tt-t ©ASOt'/nV x±^HtT$ ft* e t ^pjffit?* * 

hJIB3 >7 -f ^a. U— v 3 VO^IE^^-riBig^— 
9oyk.#>\z\^ rn-trxffJffllvX^AlOtilfS-r^o 
[ 0 0 3 3] SuIB7 : --^^~X100. 102O— ^Xi±SS^ 
{et>tj-*T f — *t±. flj^li^ ^Xh • 9-?X.r-y 3 
>U(Dot>(0 1 -p^egca^tj «itif^ =E y 20Xt±S8MW 
■ttSL< H5t^MttE»«M*:o«I#. tuIB7°a-trX$iJfflJ 
50 S/X^AlOW^ffSoMWttffiBJeESftferi >b°^ 



15 

°t#£t-&£„ znizixx-r* Hutef-'-^^-xioo, 102 
©— isz.imi5i±* ztiizmitsntz7'-9iz^ suia* 

X r- • 7-nf->3 >14##-y b r 7 — 9 (Mx.lt* 
■i > h 7 # >v I- . -f v * >y K Xtf* <D{t!ic9fi,fttf> 

xioo, io2(ctsw$n/cT , -^t± > p-©3>ti-j' 
•eci^i 0 tfmttetmmmztmznzi&mittz 

\,\ f UT, 7*-:$"*— X100. i02©^n^©es©gp 

[0 0 3 4] 124 dfcl^T. ±!BVCAT->XTrA98tf, mi 
>$iJfflT--?~:-X102i:tf, l$%WWmte 
Mm(Db<Dt LX7r*£tiXK>Z> e "toHtxoMIMBMlzts 
^T, fyfE^-vs >$iJffll'T'-^'<-X102t± > JifBVCA 

+*i U-*> a > • i r—9'<— X100St>VN'— 3 vf&Jffll 

t 1 - ? ^ - x 1 02 1± , \m\ T'lisij « ujngft ^- 9 mm. & 

ier*-^^-xioo, 10211, is)— mmumzmm^n 
%ztfr£><om* mm* fui B7"n -t xmm -> x t- a iot- 

[ 0 0 3 5] 1 -3<DmiMftmizi5^ri±^ tulH^"— 
VfTOlT-— :5"<-Xl02tf, 'J l/->grt • f—9^ 

-x5r{i^.T^-5.o cm-ft^r, mib^*— v-a^vm 

-7-*-?^— X102ti, '<—i?3 >fflWV-)l< (Mx.lt* M 
icrosoft&tf> TVisual SourceSafe (^i§jgj}f) J ) £ 
y 77 u^ . yyuy-ya'/MU /< 

$ n s <r <h # wrffi-e . $ h u %\ <DmM\m\z a 1 ^ 

T, HutE^*— v 3 >frJfflT J -:5"<— Xl02tf, 

[0 0 3 6] El5tf, H3t^L^:tOi:|^aiOi— y 
• V >9 7*. — X94£7T^HIB^7r;~C i £>oT, fJIS^i > 

<fc -9 ft, ±ieVCATvX7 i A98(c «t Til#t£n&tlt£tt 

ATlt — 5lltffl8l<DV—)Vtf^ mJfB7°a-fcXf&lJ®->X 

•r a io<Dwm<DWMizt3 # a ±ievcAT-> x t- Agswu^T 

->3 V96t-^#$tlT^-5. 0Rtf, ±IBVCAT->X^A 
3>7-f^ U-->3 > • T^J^r-ya >96T«H$ 
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t, Zff)%^MtsMl^* : , /7^il/-/3>'f- 
— XlOOfr^HuffiTW-rA© rf x . v ?7i)hj (; 

•j&gmz^xsi-— viz&^i- zy^Turuotf* a. 

IftfUrLfT-f fA^nirx • 3>7^il/- vg 
X-iIiD-T-S>i:#. iOTioftSt-^-i/XxAii, SfrUN 
T-f-T^Afc. /<-V3 >^JffllT f -^^t-Xl02S.O*a> 

7^ab->3 > • T'-^^-Xl00WM73l;gi!)W 

t-itiPL, a >7-f+'i U-->3 > • 77"'jy- ■> a > 
10 961^-??^ (D±f&Zmg>lZ-fr 46t^flulBT -frA^^x 

[0 0 3 7] -hIBVCAT->XT-A98C±. Mlfi7° 

mmzm-tztt)W£i'i\ zcDmmiz&^xa, _hib 

VCAT-> X ^ A98A^huIBT -T ^ A l^Mf -S>1f $g^fBli-r -S 
fy|BT-l'-7 v At±, EsSA^ft^nW^HUt^, =f-^-j9 

r^b (^ft3z.iie»r) snftttntfft&ft^. t 

20 3Vf/V • 7 b-A84rtt3^: $n-STl' 

fi TMCOMMANDj Wmg.Z<Xgt-f &t%&* milBa.— «f 
3>f>7 • 7 U — A84|*]CD;iCDT-f ^A£Ji£R 

L% -^o^r*. fiilBT'D-fexoaffi©^*— i?a >Sr^ 
Ltl^3y7^^riU-y 3 V • J 1 — 9^<— XlOO*^* 

Tt-txZtiZ. m r )tH^titz7'-9l±* f*xhIS 

30 — va > • T7V>r—: X3 >96 (^J^lf. Control Stud 
io mm) ) tioTtli^n^ tStfett (± , mviaz 
titzm$B.Z$k**RltBLW-tZ zttfi&Wi?$> 0»-6. fsi 

matt, iitjjftryjy-vs ftusttm&gt 

[ 0 0 3 8] s)c^>T'l'7 L A(^)a>7^4-*il/ — i>a >£ 
15CtfcWSn3>7^aU-y3 > • 77"D 
!r - i> a >96C <fc o TSfft $ tl -4 «tett'ti > ±1 BVCAT v 
40 X t- A 98 1 li «fc It -5 ^ (teOit 

Srv±IBLTfc<„ 1P*>\ ±fBVCAT->x-xA98&±. a.— tf 

3Z.{±§f^^-ar^c:i:ft< , fiufBn >7 >c ^o. U--> a > 

[ 0 0 3 9] MfBT^T-Al-p^gtttt«^*:£©J;-9ft 

tf, m&&&9 X9 (Dm^&^X * *-T, 33>7^+- 
50 i U — -> 3 > • T7°'J *T — is 3 V96**3 >7 -< U — 
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-> 3 > • 7*-?^— xlOOt-fc^TlufBT-fxAiciW;! 

-5. mz, ±fEVCATi'XxA98{±. /<— s; 3 
$"<«-Xl02fc*s^T, XM»IH*fMr*-x*-**tt*A 

-tztzmz^^-y *x?<Dm7*mfe-t&. m 

Tx.vtJy- ^^roHfTi-fc^Tti, a.— viz.?-*. 
•y ?-<>mmzfflLT?* > YZ\JjZ-&Z>tztb<Dm<n 

6, /<—>-3 >*J»xW^-*102U:tttti*n. 

[0 0 4 0] ^T-> h/^y ?-f >S±ti±> 3 

>7 -r**i b— ■> a V • T— f"<— Xl00t:i:fc<^T/<— 
i/sty* (versionable) -efc-ST-f xA/dtflcpgf, 
tlTl^4 —$>IZ, 

-TxAli, >7-C+'i b-vs >1Ba*«KTW 

fAgfttiiiL T«f#3z.(it§*rt * n * ffift © t -f x a 

1>T. /<—Z?a-t-?Jl> • T-f xAli, ffilOtva- 
-•> 3 >#i8St£*l.Tl,->4T>f x A £#,4, 

ioj-ffA (#Rc£, ^i— ;i/ • z^y — ti, 
(non-versionable) • T-f -r-A£ a'tiiffHT-i' f A© 

[ 0 0 4 1 ] 1 -P©HSfeJgS|{C*5^T. iiufB^ x -v ? T 

•7 h mm*, m-co^ ^ -y ? t -7 h tztftf-eg&mmz 

mbtir^Zo Z(Dj:ol,^ 2/SJ,±<DJ-—>ft>\ 111— 

l\, !f*^HU^i 'V ^T^ h J^nfcT-f xA£^ 
7^7-) h LZTt-tZJ'O Mcfc^T. ±fEVCATv 
XxA98li. -x— f fj^^-y ?T-7 HzX#*«* 
4jl— •fOT'f T'Vx-fx-f — <h.h ffr©^i-y^ 

7-7 \-zfab-&z>tztbiz^ y^rvy ■ 7 * > ch 
^-yr-f) ££#c-f4„ ^mzft/L-r, .hevcat->xxa 

t&tt£*-f 4 £ t 4. 

[ 0 0 4 2] SiJ^HSfe^^fc^T. fyfE^ * -y ? 7 -7 
MKft®H*&fcU _hfEVCAT->XxA98t;:. 3 >$ij 

ftlr'-^-X^F^T'f xA*>\ »J?3ftfcT-f -7" 
A^<z>gHUJ:oT^#£gtt4££#&9?#4frl3o 
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9f#4. ByfEii^ft/cT-f xA^ro^Sgt-J^Tf^S 
£§{*4e:i:#&i5?#41iufE7-f fi.ll> **lfrt> % -f 
x7?7^h$nfc7-<fA (&L&nif) ta- f# 
a»?-r-5lf**J:-5^+4fc*iH£ % _LIBVCATv-XxA98 

-f) i-ij^Tfii^^ nzz.t a*t-#; 4„ m&oy-iTa 

7 • -7 4 > K t±> HUlB3M^$ n^T -f fAl;<t,t# 

M$n. «c#$n> xnHuiaa^^tifcT-fxA^Kia 

10 jl— if ifei&ffl^* -y 5"f V#HB<OM. * 

[0 0 4 3] BUlE^-y 97^ >SlfP 
kmktk-X-f's -a >, 3l{±±fBVCATvXT-A98|*|{i-e 

— »r • -r > * ■? * -^94rtua#tsn* ^ t a^ts-t-* 

4. HUIB3 >7-f4-'a b — -> 3 > • 77 ,| J^-y 3 >96 

^—0.-1*, 3>7-c+*i b — v-a > • 77"'J X— v 3 
>96<£M-f >$m?*> ^pBOiZts^t. fi 

±t r^r^ ij . v ti,3iia-pT, jl— if • >^ 

[0 0 4 4 ] mGRtfmilt, ±IBVCAT->XxA98{cJ; 
oTa-!f • -i X94fgic*fiE'*n»* Kay 

7Y7> • ^— i — 114StWai^-A — 116©— ffl|*-t 
30 n-Fn^LTL->4 0 BUlBKa-yT'r^ > • i — 114 

/n'-v 5 3 Sfflmr -f t- A 1 18(±. £*0<ZV7 > K -7 

tttaoT/<-i> 3 >«PM-9-ry -i-i2o^s^-r-< 

T-) ^'-vs >M»-9-7*y^i — 12 

0(±. JiIBVCAT > X x A98K «t o THJSStf/XttUfi 1 
ZnmZ>9*!nzmvtz®gL<0 9X9 ■ T-f fAifL 
rt^^ 0 BufB^y-i— 116{i. * w v8ltt«7 * > k 
40 ^SOF^IT-Jl^ $ tife T -f X A |;So'l * TftfTfT 4 - t 
4VCAT v X x A98CO ^ X 7 i^fe VtzW&.<r> 9 7,9 ■ 

tW51MT'&& 0 0>J^.(f, H6 CD-v-7 • — 120JC 

■7 h^nT*5^-r. jfusa^i-y ^-r > • ^x^ 

UMJStSii*»Tt4l\ mjfBy-i-116, 120?ra 
50 i;Tj"lfflT?t4 <t ■9(^/i:$nA:^Xi'03#^H N ±IBVC 
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hli/XTl*9&<DmmzmMLT&LTl=-®.W£tlZ>. *y"122t±. jl— 9-*U. ±1SVCATvXt- A98(ci -pT£j& 

[ 0 0 4 5] E18*#MLT. -x~ h?|B« £ftfc^i!t;:*hi-£ a— •fil^4r|l^-r-5 £ £ *pJDEii 

•SJ^-^-116 (HI7#M) izfc^T Wi/ 3 >j T t4. TE©aiTB«BUESE*n*«t-5l=. huIH/n*- 

-<-rA£, 3Z.t±. CftKfU-T, mTiHi va >$iJ^1^7'->3 > • ?V7a?'122lCti, 3 

■f) t-IB&Stt*: rflBfej 7-fTA*URU«^, (5t4^i/3 VMf«l 9 £ ^ x >y y"**'y ?X#fg 

-v 3 >$iJ»4"7°-> 3 >-^7D ?*122fr\ ±I2VCAT It bftTl,^. 

->X^A98f;iJ:-3T£j?5c£*U -x— V •-fVHx-x [0046] 

94T-^$tl-S>„ /n*— v 3 >$iJffl)^7'-> gV-y-fTa* [^ 1 ] 















^» 




mm 


mm 


mi 


h*3.— tflCig^-AC 


an 




mm 


mm 






sn 
an 




mm 


mm 




z-r-^A^snwrc^x-/* 



[ 0 0 4 7] m l 0>*"fi/a >T'l±. tf*^®?-PT 

L7£i:#, XttT-f^AOfBefcKW&LfcfctUU i7 
-/fAA < SI)6<Ii:fx7?7') h$n-5«h*-9^(ro^r 
«Dt<D-i?fe*. 7-ffAi'g|6<)t3fx7?7')h$tl 
&it^-l-t±> ±f5VCAT->X^A98l±v 3V7^al/- 
•> 3 > • 77"'J y— ->3 >96£*ijffl LTl^^7'D-bX|g 
IHffK i -5 T*iJ *) t a> t fc*„ m 3 SO*«f*cD^-7' 

utK gS&fify-^x-y y"7 7 hM?x'y >£ti& 
[0 0 4 8] BUfE'<-V3 >$lj|it7'v3 > '^7D 

^i22(±. #i— yt^oraiR^ns^^xtiWSfci:. 

$ ft & ^ t -t (D®<D* 7-> s > c i: ^tgT & & 
s£*&IBL-r£<. 0Rt£. ft±. ^x^-f 

ft-S. 

[0 0 4 9 ] jl— tf'ti, gft^ x7?79h ^JMtR-r * 

^-7';u- T-f-rA'MDgMA^ — 3£l±}ffi&cD-?-©ffe£>>''* 
-vs±7*;b - 7f ^AUfJgSr&tf U !£— 5Z. 

^i7^fAoin±, izm^mmrv; ?zim-tz 

IBVCATvX^A98ti. #:fx-y ?77 mff0>IHk 



20 i©A'-y3t7*;l/ • T'TxA^gg.ST'l'T-ACDzi >7 

^to-ew^feco/N*— v 1 3 ^-7*;u • 7-r-rAcD^Mt± % 

■y ^T7 h*aW?Lfc«^-. ±|HVCATvX^A98t±. ^ 
-fCint 1 ©7^fi>?:f x'y ?77 
^i-y y-7 7 h*<WSb4:*ft4*&> _hIHVCAT yXf A 
98l±. jl— tfi:ffifit^< . HulH^W^^H^fl* 

u#s *om<r>7 -y t- a ©^-^ sr gi&a*j{-^ ^ y ? r 7 

30 

[0 0 5 0] jl— iffct, /<— i?a >«PJW-9-rj>«— i — 12 

ox t± y-i-ii6Srai; TSitt * n * is^g 

T 7 h x -v 9 4 Z t -S. »i L 

<li. ±ieVCATv7,xA98{±. MtR&tltzT 

•T^.,, ^(DB#. ±|HVCATvX7A98l±. mUMtR.£tltz 
40 hT^4*^Ctt, y 'yHz-iy • ^7d^ (0^-* 
• -f >^7x-^94©HU<7)^(cM-5)fci6©*|^S:J. 

— »ffca«-r*. 

[0 0 5 1 ] m)IS7"D-trX10©3 '/7^^i U— > 3 > 
**BfliW*^t2tit%rS3a$ n-2»©T. _h|2VCAT->X 
•r-A98{i. /<— v?3 ±7 , ;uffe*TffiT'f 7A5rWi"-5> 

50 io^ff^T-TxA^jiOilL^x-y ?77 h-T^.^ 
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•y ? >ti(fiFt^H lt t>#* ^n^o i -onmmmxz. 

a-fCioTHiiSn^ ±IBVCATvXt-A98 
(±. ^iy?7-7h (Xli^-x-y >) Sft»4'<- 
v a tr^TffiT^fA© 'J X h Sri— If (iSWT* 

&B»a-f*. io 

[0 0 5 2] ±ieVCAT->X^ A98#r> U—> 
3 >-77'Uy-y3 >96tc»c-&$ ft* 1 1 , HUlB* -f 
>fflW *) 4 V K "7 801*1 l-H^ JWcT-rfA cD^m« 

< EE£ft£ £ fctfnTfll-r**. 1 o©Hife^ffi(ci5i> 

t 3 > *a -9 . o{&<Dm* * nw 

a-fjUiS44i-ift«l:-9Tfx-v ?79 hSftfc + 20 
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[ 0 0 5 3 ] 19 5r#MLT x fx7?77hJ 

ftfcT-f fAli, HUie^*— v a >$iJO-9-7*y -^-120 
- i-116ti*it>T?iJfflorf6i: Sft/cigtTJtt 
37>H LT^SlT'f * -y ? > $ n* £ £ #nj 

•7 124C1, fulfil -y ?f >3Mi<Di— !f©ra*&l-S-^ 
^T£jj££ft&;L Ltv fyfB^x-y > • 

•T7D/' • 70 K0124t±. SulBT-l'^A05^Ml-W 

>h ■ ;l/K126&WLTi"»4. =i>t>Mi, fi&R 

> ■ r-f T a jr • >7 ^ > K <7 124(±. TfB©a 2 Tl¥ 
«lwgHJ6sn**Ofl!!ffllS|-3^©^-r-> s >£i— tf iz 

[ 0 0 5 4] 
[*2] 





mm 




a* 






ttUifiU 


***** 








c<M.-tf led: -3 tfiv 






*U 






VCAT i/XTA^T-f X*A 

fc^xy^TOhUBII** 












^-^-^fcCO (^xy 

*<r>3ti«'<a) »»f/t 


3^>h 


mm 

K 


1*15 
AO 


AO 


S3 


isitmw* 



[ 0 0 5 5] ftiz^ -3- ^<y >$n^-< 

>iLttlttt4. L^L. ^^0«^ A tzb&mZT-f 

[0 0 5 6] ^x-y > • yj-ruy • <y K012 50 



4(±. huIB^x -y ^ f >¥)lSrHffXl±+ ^ >-b;i/+ * 
7^46© tokj **^>i28^t>* v-tr;ki *'^>i30 
Sr-€-n-Pnii^.-5> i: i: fct-, fulBT'T x A©^^E©/<— 
•^3 > (n >7 1-+*^ b — v s > • t'— — X100!^ 

vsn^^JEI^nfc/x'-^a^t ©J±^ $r HJfii- ^> 

U->3 > • t 1 '— ^"<-Xl00iy<-V3 >$ij 
fa-r'— ?^-xi02(*j©g#r©'<— >ti;7?tx 
t*ii T-±IBVCAT -> X ^ A98li J: o T Sfefig $ a.— 
+C • >^7 i -X94$r^LTti/ ; F$n-5». nfi^j -ff 

[ 0 0 5 7] SE-ST-r^A^^^-y >f-2>l-*/co 
ilBVCATvX^AgSti. SufBT -f 7^ A 1 - y 9 4 
> $ tir I >4 c t * /Xn-T 46 i:i7 -f t"A ©flja&£3E 
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-tSi-h^&OWSo ±IBVCAT~> X^r A9814, ^x y ? 
T 7 h^tifc7-ffA* ! fx .y ?7-^||:J:,T:o 

T, 3>7-f+'iU-V3 > • T—f"<— XlOOt-fctt 
&7J^l»(»±x<Dtzib oVmMm £^*-f S i <t 

#J;U4, 2 A^Jr© a— f^lnl^f l-HUieT'n -fe X ?rlSS 
"T -i) ^ t l-U 0 ^T?iJ 9 , HiffEo.— <f © -9 *>© 1 A*< 

t4t4<&^T*&9t#-5>o 
[0 0 5 8] i -y ? > • r-f T d ^ • 7 -<> K 7 12 

ftZmtti-t S ii*<fi7^>-^TDy'-'y^ 
> K7124£Hi;So 

[ 0 0 5 9 ] L^U -LfBVCATvX^AgSte, T^a> 
±©*»* 9^-9*mW-?& r^^.y ^77 h£5c(3 

m-tj ?x?£A-^T?fl#rf s-£: i>°rt&<tu 
-c, mifB7^x/>*^!E£nsj#-&, ><-v> 3ym'®T 

-^"<-X102/6^flff©^*-> ; 3 >5r^-TT'-y 5rK 
-XlOOl;:^ h-T-So C©^J!t4, fi'v?7v 

X ? i4, itBVCATv-X^ A98ic§fla^tt7 ^.nt Y a >y 7' 
-7 >3Z.l±#ctfS > - ^ - L ijffi T* # S <fc O t^-f •£ 

[0 0 6 0] milH^ >7 -r**i b-v- 3 > • 77"'jy- 
v- s >96(4, =f- i -y ? T 7 h ^ -y ? -T >jgfF£Hfl#i 

a— «m, Explorer->XxAF«gcoT-f ^A^iliR-^^i 

?*x^s;r <hrtMf£T'$>£o ^nt^. 7*a/\-xf • 

r^'a^^-r -c J 7 -r K©l*)#(;:-?^-rlIi|-t S - t 

7"a-feX|^-t t |llT lc t :] ©B!c-l>^'7 ^ - ? £?ijffl"f S d £ & 
^mx&Z. x + X h^it©IH^t>V^y-^(7)ffl 
14, mjiB^v-x-^© f":/a/-?7^j iLT^^tlW 
■!>„ i— tf^7"a/N-x^ zmWLX tokj 3Z.ii r@fflj 
*'^>5ra^-r-51i^ ±ISVCATvX-r-A98(±. ±ftL 

7*a-bX • n>7-f+*iU — ->3 > • 77"'jy-y 
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[0 0 6 1 ] J-— ^*7i<miieExplorer->x-rAF , vi(DT-Y-r 
A©£Btf£^SLJ:-7i:-f-i>i:t, ^^.y ?77 h^ll 
14, ±IBVCATvXt- A98l-± r> TM$g}£ n-S> d t 4>pJ#g 

t^Sil^glWtJen*. T-fT-A^m^^^-y ?77 
h ZtlXK^mS. mllBT'l'^Ati. 3V7^^1/- 

-> 3 > • T'-?^-xi00t-:fc^T£mi£M3:£4'U ml 

^x'y >$n*t#{c, /<— z?3 >mwt'—?'<— 

Xl02(ctSiffl$n-S. ^©tl, ±I2VCAT->X^A98 

h^^l7-ffAi*:fx7 1- Znx^tttftl 

If. MIBT'T^A?:, ^7o7" • 7-c> K7 

■r) ^LTfx-y?7^hnai* (iifx7? 
77 h^w^)t$nT^/«ci4ni4) , j— tf(^{E-r„ 

[0 0 6 2] ±airo J; 9 T-f^A©#/i?CDfgCDa > 

ti, $k^lz£-iXmft\2tl2>Z.ttiW£L\,^K 
30 <r>&Mv>l5&X7r, zti%>z\t ■pjffi-r S> So ' <— v 3 > 
S-f-l-iaa#l4?>n^#/7 0mioa >7 +*i > s 
>*-tSiil4, H>JlB7'o-lrx*«7>^'(' AfflJ^-efe^, 
i:#t|5l«(c, v?a >^T , -^^-xl02roF*ilW 

/cfeli, T-f -r A^'7°a-tzX • a > h □ — v 12Sl>V3l 
ti/N'.y^ • i^-if ^^-e 7* • ^>{^^7>a— K$ 

^\ 7-ffA • ^^^-^Lttint^^uii^ 
£ U\ (m)!B^'-y ^ ■xmr^T'' ;u-^>(±, 
40 /N*-y^ • 7°a-fexo»f 5rWSL, intciit*7'a 
■bx • 3>la- 7l2«r^^-rsfc46ic^x h • 9-^ 

xx--> 3 >u±tc^ii-rso ) ssm-rncf, 7°a-t?x 

*Jt»->XT-X.10^7"a-bx5r||^f-rs^<»5r LTi>4 t 
§{I^X b • 7-?Xf-ya >14*^^*7>a- K £ 
n^f-^H, ^7>a- KSffl^Ltl^3V7 
^**a. b-> 3 > • -r'-^^-Xl00lC*5lj'-i>5gST'f' 
7 L AK)/cA6C7)T'— ^ (BP*), — 7x-X, 

So -Ern*^, fijIB^N'-vs >«fgl4, 7>^'TAI1«[ 
50 Kfet^r, HUlB7°D-trx • a > h a— 912Xtf/X»±/< 
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•yf • i^-fef 7x-r7" • ;U— ^>£ffli;T7-a-trx • :* 

[0 0 6 3] 7^fA5;yo-trx • =t > h a -7 12^^* 
9>a-F-r^i«h. JZ.ti^V^'C^ig^-^i. ?*7 
>a- K#)1S:® L*Ta- tf • >^ 
7^ — X94©/iit>©3 >7 -f+'i U — -> a > • 77*^ 
— > 3 >96(3 J; -a T£j££ftfc— XH«8W>*V ra ^ 

• T7"U^-V3 >96lz&-?r±l&£tltzffl— C97-r V 
K 7 l^5 5 tf5"^"'S) <I i^njftTS) -S,, L^U _h|SVCATi> 
XxA98ti. ?'7 >a- KSft-S^t^TcDT'f' 

r^tt^z t *mfr&& Z t &~5J1&X'$>Z> 0 & LMtl^ 
©7-fTi»A¥i7?79h^ tltzigiS^ ±IBVCAT > 7. 
xA98(±. -x— ft-tttfESrS^U lofx^7>)h 

*V T d r • 7 > K 7 (H^-tt-f) Ztttfl-fZ Z tft 
pJfg-C*^, ^<73J:-9^Ji7- • r-f7n7 • 7 -f > K 

7(±, HufB^VTa^-- v 4 y V viz ts^xffimztxtz 

—>L\,±mkV>=?- 97 V Y &fttz-7 j t L.ff>1- v 7 

yzmizztiz^^x^jLv 2 -i ymuz&miz 
■tz>zttf*]mT°$>z> 0 

[ 0 0 6 4 ] EI 1 0 5rMLT, K-va >ISgiJ 

— mifH7°a-ferX • =J>7^**^L— -> 3 > 
^cD#^M32.t±fi IEt±> mjie7'a -fe x Wiltttt <i ftfc 
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2KlBlg£ft£ < , mjiB^-vs >&tffi||B^lEtf>g&£ 

r-Ali^i v ? > Lfc-x—tf, SO'fuK^JgO 
m&Zgkh-tT 1 -? tV >?Ztl%Zti!>^1&&& a ± 
leVCATvX^AgSti. */-c % f I 7?7')hOB#M 

^ £ #^h£T-& £ C 1 5ratB L Tii < 0 
[0 0 6 5] BuIBK*SEg*U;t?- R±, .x— tf • 
10 7i-x94l^LT±fBVCATvX^A98tcJ:^T£j&$ 
n^EatE^^'-i' T a • 7 ^ > K 7 140^r^> LtJ-- 

?X?ti, .x— 9 ? A i! 3>7vf +*i b — ->3 > • T 

7"'jt-—>3 >96<7)-7*,w i -?mz$>&m^ mz.it. «■ 

S^-a- 116^at>±ai»x>--y ?<Do*>» 1 
£#°r#£t : ;iD<£>„ HSwestESJii. ^offl©ffi©il 

[0 0 6 6] mzmmmy^rur • 7^ > k7ho 

'«-y 3 Vff, f x.y?79htiimbnfc 
If * . ^ ^ -y ? > cd 0 tt&tfBm Mt>' {^MM32. 
{±K^(c-p^-r»l2aitiP-r^/N*-->-3 >«$g£t§/T;-r 
^»/ii!>cr)a^©7^-yUK«$riSB'J-r-5»^-y ^*144^W 
■t-S-r— 7*;^$|5l425r^lx.-rl^s < , itufE^*— a 
i±. El l 0 i-^-rSuf57 1- — n> K^©T^(-ff (Xt±u- 
30 n— K) i: LTil^^nTC^,, Kt±> *V > 

t iiiiiBI£*iiE$);?V t □ ^* • 7 ^ > k 7 icHl 
lt, ±ievcAT->x-xz,98(^j: xm.m$ n^m^ 

[0 0 6 7] 
[«3] 



(15) 



2001-242906 



27 



28 



«* 






Wift 






























urn 


*a 


M«n^-$? aXCP- 






as 

ttlr 


am 


**» 




p& 




mm 
*u 


gig 

tils 












urn 







[0 0 6 8] ^3{;fB^Lfc«fco(i, Jt— W±. 
— va >KftJS^4x— 7*;l^P142tf>fT&M^U -en 

^^^>i43«rs^-r-s^i^«toT, 15127 

-ffAffl/<-y 3 >Ofi*B*:Ji*i fcaramB-C**. * 
I*(DW$RZtlTz><—V a ><DZ1 >7 U-v g >t# 

if. t-*x hTfo*«fiJcsn* it fi^r. 
^7 7 #;i^3;-?ji,t>ft&;r £;&<ft^&*im/«n\, 
0>J*{i\ V-^f-ya v^I/OtV-Wx©,*:-^ 
A*-y 3 t^-7-frAli, Xi53 ft* 

i;Io'ofcf©|iio7^fi.) ftfc*r*"* i t^'oj 

flrfe*. ^©Jzt -X— !fi±, f1j|27* — 7 

Xl±, dfttCf^T. ffi£©7*-— h#giS3ft* 

[0 0 6 9 ] r*X hiSf/T^n^T-fTAffl-i 
It, mi 1 (^TF^ftTtsO, Ctilii-f ->f>?7i 40 
- X94© tzlb IZ ±f 2VCAT -> X x A98 t- «fc T£j55c £ ft 

ftfc^*X hj£xt©li$g©/ci6©7 b— A 148£W-f •£ 
x*X h$i^7D^ • 7^ > K^146*fl|**. I£ 
7*x M^^7p7- 7-r > K7l46t±. -3. — if 

[0 0 7 0] m 1 2 U\ ^7 7^*;l#sCfiSn57 



f>ftfc r => 7 4 ± ;Uff^«Dttf8©/ii!)<D 7 U— A 152 
£ :7*7 7 # ;i^SCo^^-f 7d/")^vk 
7l50£iii;-r4g^§tt4, 

[o o 7 1] mi iMa3tiot, -x— »m, * 

{±, fi7?-f >• /-f7o7 - 7 > K 7 124 D" 

^cD/<— v aVittta^vh £Sft"f t 1 - ^ ?rM 
jn^iiA^O f#4„ HuiagSSSE 
iy-f7D7- 7w>K7l40(±, $^.1-, J--if{c % 

^r. T-f-r acd 2 va >$rx— 7*;bgpi42{; 

*fjs-r 2 -?<DfBti£!£mgi^£ -a-* <fc o kji^;* -a- 

4 0 2o©|H^$r!ilSa^;$-a:4ii:l±, jl— Viz, 

o ^ > 1 56 5r aww-r * z tiz£^xm^m.ttzmi&z 

4±4Ct5r°rt6lcL. fnti:^t, ±|EVCATvXxA 
98 ti. J-— If jWKIE 2 3 >*Jt«-r« i t 

Tj5<tTl;t^7+-77 T-T xAC9#/?£DJl 

tR$ft/c/N*— v-'s VCO/ctot-nV^^+'j-b — ->s >tS 
fg £ JSl > 7 ^ > F7 • ^-f TaJTSr^iffigc-tt- 

*. mmM^mmzi^xit, pj.Tizmizmmizm.m-t 

>156WjKR tS fttzmSlZ ±|2VCAT i/ X x A98t±. 
wiaSM1RZtitz/<—i; 3 n >7 u--> 3 > 

• 7 : *-^^-X100(Ct&^$nA:T'f 7-l><n&&V»<— 

[0072] mis&mmy-i t □ r • ? w > k ■> 140 

14, MS. -x— «f3fl«, 7-ffA®3>7^al/-y 3 

i--T4o IfizE-Tftti. JbI5VCATvX^A98li. S«I2S1R 
$nfc7-ffA CHlfft ^> ft a > 7 * 4r'^. b - -> 3 
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tblZ^ jfu©3 >7 V— is 3 > • /n*— >£^b 

-tr- 9 o tJb-r^ < x-s? a vwft^- ? ^-x io 
j:^rs^$n*it:6<Rrfli-p**. -en^b, n>7 

^^iL-ya > • f-i"<-Xl00©fI(i, 3>7 
^al/- -> 3 > • -J*-?^— XlOOl^f— 

3 ? ^-x vxhp t> ■< > #— h -r £ c t k j: 

b-i/ 3 > • /<— 5? 3 >(3. Zfctf 1 -oanMBBlz 
UmV-i T a 7 ■ 7 4 > F 7 140l±. x-r;ua5142T?C9 

isis^— n^snx^b, -x— tf^«to-rs^$n^ 

[0 0 7 3] 1 oOTHJfe^^ij^T. ±fBVCAT->Xx 
A98t±> 77^ AJligTeDffiEWfc&f^a-teX • 3 

> h a-^^t-^'^vn— FSftfcn >7 -f U— > 

■y>3Z.{±tt^^-i-^t> ry^va— F*iaaj ©£0 

X Kfc-r4«l*T*4«pJ3!l©iaElE»^-f Tnr • 7 -r 

> F 7 (EI/F-y-r) ©. ±iaVCAT->XxA98(^J:^^ 

MWt , -?'<-X102{±. if©/<— S?s >*t^>^-f A 
T-<D{£ffl *:#>(;: ^ 7 > □ - F $ tltzfr* Tjrf T- f> 

ifft&4»03 > 7 -f 4^ U- v 3 >t»$8ri<. ±I2VCATv 
XfA98I^^T^'-V3 Vftjffll-T'-^— Xl02fr£ 
BXOtBSn, if©n>7-f4 ; al/->3 > •/<-v ; 3 

[0 0 7 4] ±I5VCAT>X^ A98t±, n > 7 4* a. U- 
-> s > • =?—9<T>-< >*°— >«fF #3 >7 b — -> 

7<+'iU-V3 > • vs vA^lal^LXCN^t 

ti. Hul3a-;i/A. y ^Sfp©^5bA<-€-«oTtt7-l' x Acq 

— >s > • -fe y K 77- A£0aH, fffliCtya- 

;u, 7*7 >h - XIJ7, Mn>i-D-7) e>£8l<om 
JBKBtefel^T, ±IBVCAT->X^A98{±. ffiftflV*— J? 
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3^-7*^ • 7^A7>mfc£nT^£fr£^JS^.&A:i6 

{C % n— ;U/N* y y-©^£&oT^£7^xAtf>:g-/7CD 

[0 0 7 5] L^SIife^ttlcfe^r, milH=i>7-f 
U— v s > • t"-^^-X!3^ h Sn/i-f'— 

^t±. 7-f f >7 ^ ^ a U-y 3 > • /<— 

VB>ttti^ /<— is 3 slgm<T— ^^c-xl02ic:^ 

-•>3 > • T'-^'<-Xl00©SEtafelf LT^SL, 
10 jx— if^T-TT-AcDHUCOP >7-f > — > • ><— 

YV-is^tsZ. t&fft. Ll^ ^ni-^^-r. _tfBVC 
ATvXxA98l±, *X^v>CX*$tifea^ > h5rA77-T 
-S.. f7tJl/[-ffla^> hX^-T'Sv Xl±^:< 3> > h 
* A# L <c l ^ 7° 5/ s > & i— if tctt^-r-? < > r •< T 

0 7 • 7 V F 7 £SE/&-r-5 C tfBJtfcT-fc*. ttjfBa 
-;U/N*.y ^ . ^X^A^^Sn-SByt-Tl'^A^i-y 
^$txfcJ#-g-lc{±. ±IBVCAT->X7-A98t±. HUlBa— ;b 

20 7 h L^clt^,,, 

[007 6] mmz^ mmumy-JTay • 7* > F7 
ho(±, aaciEj»^ t □ y ■ 7 -r > F7140£mi;t, 

^tDntioWMlzj.— -tf • >?7i- x94^Mi"/cto© 
^^>160^WL-r^^„ 

[0 0 7 7] HI 1 0 £c^i-«fco!r, HUlBM^SESlib*;— 

Kictj^riaiisn-ssjfF (^^ >y ^-om^mv) © 

-5%CD 1 -P(±. 7'a-fex • 3 >7 -f^a. b — -> 3 >^r# 

!37'<;b^ias-r-s>^f / FT-$.^> 0 c5T> mi 3£#ml 

-x— !f(±, 0IR{£. 3 >7 -< 4-'^ U-v- s y ■ 77" 

30 'jy-yg >tmmLxmsf^ntz=eisa.-)V(Dot>(o 

1 ^©/\*-7 3 t7;l/ • T^T-A^SW-r-SitlCfc 
o T , ±IBVCATv X 7" A98(- <fc o -T^gcS n/i F □ y 7* 
^7 >32.l±ttSJy — a — ©ftn^£;frLT J 7^;i/-fe.y h 

^-r-s^t^pj^-efe^. ^n^/sur. ±ibvcat-> 

X7^A98t±> 7-^;u • 7 -< — ;UF164SO f 3p« >h • 7 
-T-;bFl665rW"f -Sv^;Hr-y F •.^7ny'- 7-f 
> F7l62££j£-r-5>„ ^n^t>. /<-S> s >«I»t'- 
^^-Xl02(^4o(t-5, HUlSaW iStltzTJy-l* (J&ZfT 

40 fitr-r^A) (^igffl-r-i.^^^wA^^. -x— tf(-(s 

"To -tftfrt). /N* — V? 3 >^J»T*— ^^-Xl.02{i^ 

$ n^C#T T"A com^i CO -p > 7 -i ** i b— v- 3 > • / < 

•S. '<-is 3 >mM7'-5"<— Xl02ldt&i^$ti 

feEaESEaF^-^-l, H>il27-?;U©fJ«9^T*Sll*^ 
< Hfr£ft&a^ fiffcDn V7<^al/-y s > • /<— 

IISJ 1 ©^ >7 ^r+'i U— v 3 'yllf-^C/N'-ya 

so L<fijo^r^>n/c ; 7^;u(^)£-r^ e fc-9(cs:B*L.> .c 
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• VF7162<D=i> > f> • 7^-JbK166^J-— tHc 

[0 0 7 8] ^^Ufc-te-v h-T<5.Ci:{±, i^^T-ff 
A 0)3 >7^a Is — is s > • v a >#7*D-feXt? 
0>Hife(7)fc#>l;:7"a-feX • ^ > h a— v 12(c^7 >a — 

F&tifcj ©^o^^^ujct-pT^Hj-eaie-r 

#J£;6<£>£„ LfrU -hlBVCATvX^AgSCi. mjlB^V 
A • f^Xt^Vn - F£nTC>£ n 
>7 -r+'i U-v 3 V • t*— is 3 >E777 ?*£aTT& 
#/?C0^9 >□— F^n/cTW xAKlft LT7^< 
^^etdW^fiJO^T^^iAWS ?*7>d- F 

« B tt&tfB&Hk fttf KM^J ^ 7 > □ - F £ :ft T 7- 

MM L. r^-r « £ t h pIU ITS <, 
[0 0 7 9]'fct, -LffiVCAT->X-rA98l;i\ 7"a-fex 
^3Z.t±-&©Mo^©gp^-©3 >7 4 U— S> a > 
Sr. /N*-v*3 V^Jif- ^^-xi02l=j3i"»r»*S:S 

965rfgffl inr^n/c3>7-f^ u— ~> 3 

£HtfS-T£j ?x?t±. -x—if**. ;u-F 

S#?U Fa.y7"^-7> ■ ^-a.-Xt±B17^^$n^ 

^ fv tcHuf a v x t- a sr nna-f <& mm * a.— -y* unsig-t 

fc46(C ±fEVCAT:>XT-A98#. I^7or (0^ 

^Lfc*&teH, ^f£->XxA#@tg£n^fufB^;b 

T> ±fBVCAT->XxA98t±. mrsBvX-r A /*-v? 3 
>fiJ(SPf'— ^^-xi02i--fe-y h jnfeMo?^;^ 

|HVCAT->X-rA98{±. #7-f ^AI^tt^^M-KBI 
#ttt.n/i3>7-<+' J - U — ->s > • v? 3 >£^;b 
-*-?'-*«:K«3tii-r'<< , ><-S?s VftJtft-r'-^-X 
102U:7:7-feXU BS?'3aiLfc7»-^43V7-f4 f iU 

-va > • T'-^^-xioojc-r -e-n^ 

±fBVCAT->x-rA98(±. ^T-l'xAic^-r^KrL.lN 
3 >7^j. U-vs > • i? 3 VSrTjr^-x*-?^ 
jfyfE 7 )\,^o>Wi ^WJUkt -5 -t ti t UBS# t 1 h titz T 
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< „ A'-i; 3 >«»T*-^'<-xi02Sr«E-r*. 1 o 

t, n >7 -r u--> s > ■ /n'-v? 3 xcggaf'tt** 

[0 0 8 0] 1 o©H*feJg«|(cJ;n(f. ±|2VCAT->Xt- 
A98t±. 3>7-f^ U-V3 > • t*-?^— XlOO*^ 
€> iJ^3il±^* S tltz 7 J =r A Zm-fr-tT 1 - 5>Z, /<- 
a >$iJ^T f -^^-X102t^Mi: LX&m-f&Zt 
10 * Ll\ ^© J: o &J§-g-Kt±, /n*-v 3 

^-c-Xl02ti > BuIB^J^^nfcT^xA^fiJfflLrr 
otx • a >7 U— -> 3 >U[g]tl^-5>i t^J-— 

•VtfikibZZ t(;fe#-r-5>. $T, Hll 4£#MLT\ 
±|BVCATvXxA981±. *ftr, n >7 -< +*i U— v 

a > • 7 : '-^^:-xioo*^gijp*$nri^T'i'xA^ 

-hlHVCAT~>X7"A98l±. iO < t^j:li$tlfc7'l'f A 
ffl'JXh fcWT'SleHg/Bfc**'-!' T □ 7 • 7 -c > F 7 16 
8Sr^-r^o ISlHia/^^VTn^- 7-OF7168 

■ 7^fAfflII?i;I-5*^ttt$ai,;t t 

^alz-ya > • T7°'jy — ->s >96r'ffl7-f rA»I 
ffiffl nllllXtii— »f A«*IJffl-eS * <fc O IZ-f & 

^ib-->3 > • ^ioo^^Hdi**nfc— x 

ibb'J^^ n/cT -y 7- a >Li±m&.*m.t>-f7 i - 
>? * is—is 3 > ■ 7*— ?s<— xiooi-i&io-r-^ 

30 <. Wm./W&y>< TtJCT- Is > F71685r/M.TH] 
[0 0 8 1 ] ttmWiS./^7^ 7 □ r • 7 -TV F 7 16 

* ->ziimm(o nm $ n/s t x a ^^.izm-ttzttxDm 

«^^>170SrWLT^*. B'JSjSSnfcT-r^ASriaa 
±IBVCAT->X^A98t±. HUffiBiJB&^ft/'cT 
-f T- AOftff^^ >7 s b — ■> 3 > • /<— v? 3 

be 0 m-r^ < > ><— is 3 ymmr-f^-xmizTy- 

txu ^n*^. z.tiizMMttiit>Htz?'-?Z=!> 
40 7^al/-y 3 > • XlOOlc-f >,if— h-f 

*CtA*BlffiT*4. -n^f^^T. ±IBVCATvX^A 
98ti> M-V3 >$iJffil7'-^^-Xl02{-tS^$nTO 
^SSo^'-ys VWfSJS. J«igif<D=i y7^tiU- is 

-So 

[0 0 8 2] -73. Iil«/p^*r-f 7a jT • 7 -c > F 7 

3 VMlWf-?^- Xl02*^HUlBT'f7 1 A(z|aai#lt 
^ nfcffiRo f - ^ Sr P**-r t 4 . HffE@ffl/ 
50 HJ*^7ar* ■?*>K'>168l=M-r5Hfc*J¥fffl 
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[0 0 8 4] *m$&f\o> 1 -30%tt0Bftlcj:titf.. ±15 
VCATi/X-r A98l±. => >7-r4*a. b— > 3 > • 77*U 

©«lfitt«:-9-iK-h-f*. 0"Rf4*. -x— 9*14. ^©7 

fc. Explorer->XT-A(^ s toTJL— 9* • -< V?7i-^ 
94l^g4.$nfc> -f VSi'Jr/ K78014. SfLtVN*— 
y a >*J«iT^7-A«:fgS-r'<<jpJffl$ti* > SJE-tti 
Ci\ $ 1 ©a-— 9H4. I-jl— !f©fFHfI^j ^T*^ ? 30 
b (01*. If. ExplorervXxAKfctt^rva. ? I- ) 
£&3ftll--5>o ^n^f>. RM7U-/»82n-7SrLl^7*- 

? • T-T^A*«atR^n, -en^t., a.— 9H4. ftja^ 

«©XiXtt7r -f ;Hz*f LT77 7 X-T *«^Sr»« 
£tt£. fulcl5t«X{±7T^;H±, hu12 7 ?*{;:— B 40 

-^^-X102^iIiD$n^„ mile 7 T-OlOl 

14£§©M— v a ><D(5!tifr7b\ K a -y "T^O >Xl4tfc 

*A¥*X? • 7^ri»4ffflLT/<-i7 3 Vfflflf- ' 

A¥?x?ii, Kotu^n^^T-r^ (mini, 7 b* 



[0 0 8 5] £T. El 1 5 £#MLT. ±I2VCAT->X7=- 
A9814. -x— 9* • -f >?7x-X94S:/MTa-f|;/^ 
— v s >$iJjSl7 -f — KM >y ^tSfg©*^©7t46CD^ -y -fe 
— f J ■ y^yv? ■ K0174^4fi£-r^^i:7!)W 

n*»5B^-i-4IRlc 3t«fb©x+xh • ^-y^Xl76$r 
WLTl^, »?fS\ y-y-fe-v - y>f7D7- 
■7174J4, ?'J7'^ >178*<J-— fta^Tfttl 

18014. <ke>WL&izj-—y&><-is a vMMif^«:4iJh 

-»fa<ci-;l,A-y ^»fpSr|»i&L/£»^. ±tevCAT->x^ 
A98I^J:4S{ / F©»t14. «*{f % K^©^T^mi- 
^7 $ nr l > 0 . m B*ih4< ^ > 1 80©iS4R * h 
iXWskZnz>Ztt<oimi:&Z>. HufH^ -y -b-v • ^ 

T a • ^j^VF9 17414. 3 >«ij»tiff iMiE 

4 B#P B 15g^ L * 2tfffl© ■> > K -7 X^tC 

^> HUiey -y-b-v • > K "7174(4. 

3 >*J««fp©IB*S©BiU:x -x —9-* • -f >^ 
7 x - X 94± S It) W H£tf * n o 
[0 0 8 6] il 1 icSo'^T. JiIBVCAT^Xt 1 - 

A98* ? ^ + X MS^7a/' 7-f> K9l465:/rL 
TT'T-r ACDa >7 -f +'0. U — •> 3 >CD-r + X YW&CO 
m.7*i)K -x— »fKt»»$n*Sffi«:»W-r*. ±f2VCAT 
•>^^A9814. /<— V$iJfflT*-^'<-X102{ct J nj- 
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[0 0 8 7] sK-ST'l'7 : -AcD/-ca60a >7-f^a 

A98t±> 1 -303>7^al'- -> 3 > • 

tiWi L-^. $ S>U:, +-9— KXtf^^iU^-r^ 

frtffflmznmzmt lt(±. r/-?^-? (paramete 

R) J , r«fl67D.v7 (FUNCT10N_BL0CK) j . Rt>* 

(CONTROLLER) J **aihi. ^o/tf 
^ • 7 ^;u©0iji: urtt, r^ftj (name) j &t>* m^R 
(DESCRIPTION) J *h*6, mtd. 3 f- — T 7— K 20 

-5. 

[0 0 8 8] l ooHSfeff^l-tJ^-r. &T4J-U<»tz 
!!)fflT*7 hJgiC©7^~ ^-v Mi, B3*6 (BEGIN) & 



tf&7 (END) ©$n*E$Jt)i 



alz-i/aVWA'-y-aVf^ T13J ti, £TF© TBEGI 
Nj J&Zf TENDJ (-^^TEtJ^n-S/^y— 9Z&LX 

BEGIN Parameter "ABS_PRESS_CF" 
END Parameter "ABS_PRESS_CF" 
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BEGIN FUNCTION BLOCK 

NAME = "All" 
DEFINITION = "AI" 
DESCRIPTION = "Analog Input" 
LEFT = 200 
TOP = 200 
HEIGHT = 125 

WIDTH = 400 
END FUNCTION_BL0CK 

tui5^+ x v m.7rsV-( t □ r • <y * > k v u&it. &m 

***>200, Tl5^tfm#9>202, J&.Xf±l5~Jkm#9 
>204^rWLTt^^ <) RiK^VZOO. 202. &?/204l±, — 

0-t £TSlS*Snfc S^JKS^T. 7 U-A148W 

Z.o>tz#>\z.^ IJEt*5RsK*>200 
Cic T £ M^rT 4^fctt, ±f EVCAT ->XfA 
98I3, mjI57 b-Al487?©Ji-— •f03KfiS:#JSK-r4 

**\ -cro&^JoSS 1 ©flltf, SWSBW^-f 
7ay. 7 f> K«>Uisl*-5 roKj #9 > dH^-fr 
"f ) i fcteJ^rfclRS ft* £ taster* 

*. i— «rti % mflBtf* >202, 204$:, 

ii_h^©Mn*^^n-e*nHyi23t^'j^^^--< < i&m 

> K7l46$:^L-ril«^n^cnt>©S{'FSy f ^©fte 
lcM-r-6Hnc*flM8l--3^T, TI2©* 5 TSMIJ-r*. 

[0 0 8 9] 

[315] 



















83 


63 
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mm 












@3 







[0 0 9 0] T+^hg/f^TPr- 1 ) 
to+T- 9 <i±feVCATv X 7 A98tc J; o T£/&;* n* 



rvN'-y 3 >w»-7»- ^ ^-x 10213 ft** $n^^i 

[0 0 9 1 ] buIS-'n'-^b >$iJffl)T'-^-^-Xl02ti, 
^AXih^t.A^pT^milSDeltaV (iS^) ^-9^- 

x mmr -7 y ; > 3 > ^i^ffl l t» * l < ti«s $ 



37 

n, XlOO. lOZ<DMl5%:W)& J >tiib\z<!Sm 

&*§H-z?^g£tt-5>. Z.tllzftz.T, MicrosoftfttfJSQL 
Server (MSiSlS) Enterprise Manager £ 6*) (-JiJ 

[0 0 9 2] a >7-f U-va > - /<— i? 3 

— 7-y h OHn^Ciatti'S i ^ 
/<£ f — * * J- 9 X #— ' ht^<A-y 3 vfljflj^- $ ^ 

ZOtztblz^ -v 94 >«fFfflB, JblBVCATvXxA 
98(±. XML (S£3SpII6>tcv-^T-y/wg) ©$D#-?- 
7 T -y 7'mmizU^X 7 r -T fctt* A— a >#Jffl 

icmsi-M^-s - t 1 BjflE-?**. t¥^-rncf, 1 
WBBttfcii^T, ■ • t^a^ # 

a >7 -> 3 > • /<— -J-3 >izttfc-t2> ; T'-5> 

icjo^T. #3 y7^^i U— ->3 > • /<— i?3 ><E>U 
p— Kl±, K3>7-f*"al/-y 3 > • /<— VUlM 

-> 3 > • a*— 3 vfflun - r±, a-v s >$mr- 
t"<— xi02 ( i y u--> 3 7-;u • t*— 
>0 (cis^r. gSrof-7*;ufflT 1 oot-t";!/ 
£#ff£-r-s> - £ *W* tula y u—> 3 • t*- 
y^-Xti, J^TOfc© «fc 3 fc&PY*-**© 30 

flSOv'— -r^SrWti^fc^oIte-e*.*. (1) 

v 3 t-7*;v • r^Ti^mmztitzfrzofr, 

-v 3 vroHgij^ , Huieri' fi*lftf x^Tvt- 
(2) s 7-/;u • 7-i 7- A« tz tb 0>E£giEBrfft 

to o 9 3] $?* L^mtmmizis^r^ sesT-ff-A 

£>3 >7> U— > 3 $fc&&&S 
&3 >7 -f+'o. U — > s > • =?— 9(D±Xl±^ &><—is 
a >lzttLTfl\*izm?l£tl2>. CftteftiT; iKEHa 40 
>7-f u— ->3 > • f— ?t±, /%*— i? 3 >cDii^£ 

^j&ro-f-^-X • 7 KUWAIT" 

[0 0 9 4] tot, VI&HUt'— *102 

\z'&VT 9 -tr X -T * i: * flMtelifF*- -Bit 

fifff-T ^i«t^-e#^«^^f#o73?±T% ml* 
<Function_Block> 

<Name>AIK/Name> 
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*teA— s? a VMllfrf'— **«Eii*tt*. 0 1 l<7>^J-e^ 

n >7 ^ b-i/ 3 >ffimzmf%-tztztbiz^ 

±l2VCATvX7 v A98ti, r^5CT*mria=i 

>7 u—> 3 v«*B*««-r'<< , HuiaA-v 3 
^ otxmli^^ & z> o mim^tz ntzr' 
-9&timisnzi5mi, mmmizawmizmmtsnz 

[0 0 9 51 *KomH«FfflepgT, XMLli. a**t= 
10 x7' 3>V-/i (www.w3.org) icioTXML l.Ot 

£-t5t% ^^©v-y- t -y rig©fln* i corns 

ti-jT, mfiHT'C'rA«>3->7-f ^iU— -> 3 yfflf 
[0 0 9 6] — flg^l-'ffo-r. XMLT"IBa>$n-5.35:« 

mmiz^ ss, a ^ > h . swi^bft^iM 

^«^5rW-T-Bo ^J^-li. AVy 3 +7ju.7-ffi» 
20 t±. fiJffliTj^©— $l*m-tizibiz^ g^©XH;u- h 

vi-;bS«t±> «mf (NAME) tnftfn*«ttv.- K* 

h - J— H^rW-r^. HuKtvi— ;H:, 

vi— ^^riaai-r^fcfcwS^y- KSr-a- mi 1 1 
^JtgT?s.^o iwiiiiSili, 0>Rii. rr;U3*yx 

A©ffl^ ( ALG0R I THM_TYPE J , l"i£B£ (DESCRIPT10 
N) j , rUffi&JK (EXECUTION SPEED) j . RZf r^ei? 
^-;bcDaj® (M0DULE_TYPE) J *ttfIi:i«nrSlT* 

iCro y — K Sr^t^ii: rtMtt Mia^e a. — )V 

mms-Fit, mQowm&s&mms-vzw.izm-t 

tya~;Ml, rxx7 r (step) j ^tsztA^m 

T-*0. t^X^'y7°l±. -3Z.(i^W rs&fF (ACTION) 
m^ii«T?fe4. K»fPBJ6Ci. PIS 
C r^fu (NAME) J , mm (DESCRIPTION) j , 
r»fP©WS (ACTI0N_TYPE) J ^©$a§^*^#^T• 

[0 0 9 7] IWiolC, HUiaXML7*— 7«; h «\ HTM 

V3 >#J»7'-^*i5i£-r*. L^L, XML3t*(^Jo^ 

r, Buiay 7 ra. iaiLfcioic, tawsnri'**-?'— 

4o 
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(21) 



<Name>AIK/Name> 
<Definition>AK/Definition> 
<Descr i p t i on>Ana I og I nput </Descr i pt i on> 
<Left>200</Left> 
<Top>200 Top> 
<Height>125</Height> 
<Width>400</Width> 
</Function Block> 
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[0 0 9 8] Z4>J:3t^ a-— 9"* • -f 

•n'-y 3 >|;^tS±a©tyyx^ h • y-K5r^ 20 
fc-f^i , r'— • y 4 —)l> KUXML^ + X h£ 

- Kiaorii^nfcT'-^iMh^A'-x (trav 
erse) "T^< ^ffl£n<2> £ £if*Sffir?&& a 
[0 0 9 9] 01 2 O ^77 -f * ^SCoS/Ty-f 7 a 
7 • *> < > K-7150H. JdffiQXVLaojl'— 30 

frtcoOTrofclfli: £: tic mflB'V 'J — Static is 

IHVCATvXx A98i^J:oTti{ft$n^o 0>J;U;f. Dc-ST 
■i t A #$g#&7*o '^tfeliCt £ BUiHXML5t#*^f 
t#lC ±I2VCATv-Xt-A98I±. 40 

[0 l 0 0] ^7©7'ffAA'?'7 7>fA^iC7?ii 

^fWi, ^f67*D.y ^Xli— 107D-ff h • T 
;Hf U XA iz «fc o T— jfticjas* ft 5 © £ 
tllzfELfe-fZ b<D-Vl±tj:\,\ 50 



[0101] HulHl^tSE^^'f T □ r • H7 w > K ^ 140 

omiRfr \zz>>r=7-j <fs )vm&<r>Wr>y<< T a X ■ 

7-f V K-7150&, ftjfErJ >7-f +*i U-v a XDMfl 

&®miz-tztzibiz3-— tf ^ti^&^xv 3 

*. s^B-mc*, awB^^-r r a x • -7 > k o 150 

l±, ±ai©7?f±l-^oT^ + X A1521- 

K*7F£-yr<5^*X m^**? >2065rWLTl^-i. <> t£ 
x+X h^5K^>206li> 7U- A152l-fc^T 

tfcnrffi-e*^.. i¥iE-rnii, a.-- 9*i± % TfiLTf t-a 
$r«*?l>^-e, T+x(-MtTfi7-frA03>7 

x*x i— 207*^ 

[0102] IffidWHy-i T a y** • 7-f VK 1 ) 150l±. 

# ^ > 208SI/JS <0 Ttf ^ ^ > 2 10 £ M 1= * L T ^ 
*„.Kft80 W'-tf? >210l±. 7?7v< *;b^T5c^ 

»#?$tlfcT-rf L A<DTfiT'T7 i Al^LT > =i>y<( 
^-7*->3 >*J3-— tflw«ift-r*. BUI27 U- A 1521^*5 
^212) 36*j.— yt«toTStR$nfcl#^{-l±. -x— 9* 

t^777^;l/iii:(!)3V7^xl'-y3 >tf|g£ 

a^-r-sfc*^, miieTttT'i'^A^ riioTtfj to 
< tzmzmfcznzz.timm-e$>&. tuie^oTif ^ 

x^l±> ttgl^-i-207S:«efflurBflS&3Fn*ii:fc 
[0 10 3] iJ|BSa^5K^ >208l±, TffiT'f^A© 

^ntfUT, S*^$lfpA<_hl2VCATi/X^A 
981C MI2TffiT-Y x A ld§ga#l^ t»nfcsuI2^V T a 

r • '/w > K^^Ku^-a-, -em^t-oT. mriB^T-f 
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[0 10 4] -ero^WHSfe^ffititJ^T. 777^*Jb 
i^Jfrg 1 ) fctt* x*x H/t^7p7 • 7-f > K7# 

[0 10 5] i<—i?a >»JW.f-3"<-Xl02SO f J-— 
+f • -f >^7i— X9404figOK© t t'K^i: LTOi^JS 
1= (on-the-fly) £fiSe3ftfcniLX»$:f'JE-r<S 3 t 
t±, 3 >7 -f a. b — v a >fit$B©i?^0>$S^fi*)&Ja 

> tz# L TXMLX« £ £J$-f fr\ SIR ^tltzT-i 

[0 10 6] gE-ST-YxACD/N'-vs >&iAM-t&Zb 
fli'^'-yaVM® rjiiij ft* ^£ 

T% sK&T'f -r A© 2 y a >CDJg^£^jrf & 

S^LOiWCti^t, _hlBVC 
ATvXr-A98l±, /n*-V3 >fiJW7 J -^"<-Xl02^t& 

77^*;U^iC©^©i3S73O/'ci6t0ai^*'CTar • 
9-ir >K7 **tfig-T XML3t«wy 'J -mfetfmB* 

[o i o 7] mi 6#ilt, T-+xhjga:oai 

l^fTa?' • 7-r V h*7220li, % 1 ffl3>7-f^i 
U — v- a > • v? s V&O-'SI 2 »3 >7 f +*i U— v 

3 > • — i? 3 VlZfcff *=> >7 b — V 3 >1f$B 

£H7jVf .5>f=to©Si 1 ©7 U— A222S.t>*^ 2 ©7 b— 
A224*-*ft-e*lW-f-5. #7U-A222. 224{ci5^T 

fflLTtifft$n-S.o MIB^U ©7 b-A222t±. Slv^ 
-v*3> (0fl*lf, A'--J 3 >f^ Tl3j ) CD3>7-f 

u- v 3 >««s:iaa-r * i £ #pnter*4— 2r, 

milBgl2 ©7 U-Ati, KrLW<— $? 3 > (0!|;Uf, /< 
-favff ruj ) ®3>7^ 1 i — v- 3 >«lg£ 



(22) ftH 2 0 0 1 - 2 4 2 9 0 6 
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-v a > *>±IHVCATvXt-A98(cJ: oTlt«l!$n»-5Pg 

MIS!! 1 C07 U— A222l±, mifB3 >7 f U— -> 3 
VO^i-y ?77 h/-fx7^^>fflEIOigSi LT 

•^*>-5>o isiitt-. mrlH7 b-A224t±. Huier-rT-Aw 

x + X h (D— Xttttft©^ ©F*tf?#, /<— S?b->W"PK 

fcffJ tOo#feWx+X h*fr^-i>*:*^>230i:<h t 
HUI37 U-A222, 224OTj^7Dl-iJOTg!FfeT-|Bai$ 

^\ m&tstitzmvmmzmtzz-ttztztbiz^ ztz^ m. 

[0 10 8] SufBx+X hJgxC©ilt^''f'Ta^ • 7 -r 
> K 7220l±, X h a^^V 7°/' 7 -f > K 7 146 

?>232, T73^^'-K^>234, ±*'v»*iK^ >23 
6. T^**^>238. llfi'v^^ >240^rWbT^*„ 

cne»©3Krt k y-;ut±. -3-— tfniorn^nsw 

7i -S> SilTJ [p]^^ x ^ □ — t » 7 U— A ^ x 
?D-;i/f«^i^^J;a|;, 7 b — A222. 224©M 

(wfc^-c, ;nt.©Srt7-;K±, (7-c > K7SHI- 

tstt * -e ©fls©«qiw*: x ^ a— t m&iz) mz. 

li, a-— If (C J: -p T if© 7 b-A*«JH^$nTi^^(^ 
40 iS-p'^T, mf|B7b-A222, 224©o 1 Hz'&m£ 

[0 10 9] .Jtt»*tlT^4/<-2?a >©7ti6COx + X 

«*tf. f*^hiiCOSl>r-Y7a?'-'y-fVK'> 
(i, ^— ©7 U- A $rf^^ OCtt-Si t**PltlT* 

ft, RmW$zntzftfi\ |ll#©fe3tt±x^>f;u©^ 

^acT^s.y-'Ksy^n'i.o mjiB2oco/<-v3 >© 

50 tJ:oT/T*ft4ii4"I(l6-eft4. 



(23) 
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[0 1 1 0] HI 714, 7"7~7 4tDVM^M^7-<7 
o/-^> K7250£tf;LT^.S>. -f *;L-Jg 

SCoat^-f To^ • 7^>K7250t4, HUlS^7 7^ 

*Sm.-C3bZ>. #9>252, 254, St>*256t±, f+xH 
afflSo^Tnr- 7-f > K7220U:M»LT_hj£L 

.ft*. #I*J4, Xf»;7* • T-T^ASlSU^TT-f t^A 

• T-f 7"AS2St>*S^-S^fTf 7^AT2t4, i7-ffA 

[0 111] mflBfe^iC^, HUfBT-f irA£*S5 

[0 112] fettf ©7 7 h7-f >JZ.li7 

£, i«0 (77 h7-f->^) , IWU (7I/-5 > 

n/iit-g-ic mtt-fv* ? h© 2 r>(D><—v 3 >wm 
■f&zt tDiffi-e**. cnmt, jlibvcatv-x^ 

A9814, IIStfJftXKtfa^&ftft^.fcoK, S?s 
^©IIMWteA^^-^©^©^'^ 3 >£.x— 
■If - <t t °r#6-r-*^ 0 

[0 113] m&7 : 7 7<(*)i<Mj£c>&^r'f7B7- 
7 -f > K 725014, JBftS n/cT f ^Afilftt*©Tffi 40 

AroMCHLt, fuie**?>206.fc|W|— ©8I#& 
ttSrlE^-B^-r*^ h • *'?>258£WLTl^,, 

[0 114] ae-STttT-f-rATij^M^nT^^J;^!- 
^4n**&. ±IBVCAT->XxA98t4, •£© _ Ru7'f' t~ 
AlC^LTx + X h^xtWitl^f 7D?" • 7-r > K7 
3Z.(4SiJ»r7 7 j *;W^SC©3H^-f 7o 7* • 7 -f > K 
7©Hn^££/£-f ^A:*^ HUfST-rxA^ (-£©@ 

4. lo©llfl^lfifcfci>T. fflDTtf4C£UU 7*7 
7^/l#Sffl?'-f7a?' • 7f> K7*<£fi5c$ftf#.5> 50 
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*ft£>©7-f x A tefUffl-fftirtftt-C**. LfrL, — 
jRfcH* TaT" • 7-f > K9*«£j£3n 

<ft7-f xA^©$g9~R:ft4, IBOTtfiK? >260©JHft 

<or*77 jjjjvm&om^v-iTar • 7-0 K7250 

^©«4§t4, >208t|5)-©73^T-i!;f^-r-i>m^ 
? >262©»W^± T»fiE$ HZ Z 1 1> prtgr-fe 

<5>. 

[0 l l 5] ^S^tlTU^T-f -rAA^ iliQSftTO 
£ 7 -f X A £: buIH 7*7 7 -f * ;Ufl^©ill> ?V T □ • 
7-r > K7©|1|— fiSJ-^-Stt, Sul2T-<7 L A© 1 o 
*Bi<*^-r«ii:tqJ1l6-e**. *DXT, n^vhi' 

ii^n^t^t, *^n^>ht4, r^7-c*^ic 
©a^rn4ax.^^ J; d i^-?&<, m.£ ntzr 4 t axi4 

> h Sro.— !f(z;M-a-*A:4t){i, ±12VCAT->Xt^ A98 
{4, ifOT-TxAXrtay > (^J^.C4, «±&K:) 

[0 116] »4 LVSUfcJBJBlwfe^r. JS^a^^f 
T d r • 7 4 > K 7 Sr#t;±^WT-*X h J&£JgtXf7*7 
7 -f * .M&S&^tt y 4 7 a ? • 7 > K "7 14, X 

i^jr— tfii^fl.*'? >Xt4*X? • T-Y T"A • i> 
-y>X5rWLT^^.„ ±iaVCAT->X^A98t4, (^Tj© 

ta-t li\, 

[0 117] ±ieVCAT->XrA98(4, /<— 5?» >M»ai 

■^*HM^ (0>Rt4\ d— ;l//< 7 ?) ^fe^Tt4, ±|2VC 
ATvX^A98l4, mZ&ft&Mft-t i— ■ 
SB«fP Sr M*&+ * ft 1 «r * # * €> nr I ^ * A^g^ Sr*iJS-r 

[0 118] ffL^a- 9-*^±|BVCAT->X7"A98(ciliP 
$n^,i:#(C, ±|BVCATvX^A98t±, 'df2-f -BHK© 

■y ^X*WLn>4SrLl^— 9* • ^7o7- 7 -f > 
[0 119] ±ISVCAT->Xt"A98^, KVCAT^Xt" A98 

— fi*t^i$nA:li-a-tc:i4, ±12VCAT->XxA98 
14, h5I5^^ 7 777 h/^x 7 >S.l>*-E-©flfi©^ 
HS:p-r3i:^<fj|B3>7>f^iL-v'3 > • 77*'J 
^r-->3 >96?:S){ / F$-a--i.„ SW^^nfctl, ±IB 
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VCAT->XxA98i±. Ifioa >7 -f ¥ =. b--> 3 > • 7* 
3>7><4^b— > • t^-?^— XIOOKT? 

■b x -r a - ^ > * nfT-r * c: t twt. is \ -tie 

VCAT - >XtA 98 #*K«J fcjStlTOiJWUflC:, a > "7 -f * 

SrL^n >7 w +*i u— -> 3 > • A—-;; 3 iiip$ 
tt N 3>7-c*'i u— > • xioop'gwgi 

s >M»f-^"<-xi02t:*i^-r^fiE*n*c:i: 
06*4. ££1-, ±!5VCATvXT-A98^HW^b^nT 

[0 12 0] Sfc, h5I3S-^-;u-^>{±> MBfr-tUtT 
sn*ct*«nriffiT?**. gc^^j^tj^r. ±I2vcat 

->X-rA98li> /<-5?-a XfiHB-r'- xl02*Xie 

[0 12 1] ±iaVCATvX 7^981*, MIEExplorerv-X 
fACi^TtlcStl-Snv?^*'^.! — ->3 > • t'— 
? ^-X 100&'< 7 ?7-y 7'St>*Ieia-r-5 fcAfcjpJffl $ 

ZZtZiB.? TClean Databasej ;U— ^>l±. ±1BVCAT 

[0122] HfffB-x— if ^>?7i -X94(±. _hf5VC 
ATy Xf >7 U-y a > • 77"'jy- 

-> s >96oa— y&tf*-^ 3 >mmmn 

t±* ©{feOtt/^TV < X (Ce^. & 7t b # — h 

5r-9-*'->-T^< . ±lEVCAT->XxA98l;:J:-?T|gfT $ 
tt££<b*Mf£T-&-£, ) 0>Rtf, JiKVCAT->Xt-A98 

Z<D74 ?79 h*n«^, #Stf>7 

-<7 ! -A0>I£*jiEtt, ^ffla-fCJ:oTf i 'y^7 7 

- ?^-X 102UtftW3 ftfc-7*- 9 izfti- & BM5Llt^ 
<Of0^'7y-^©fx'y 77 1 ) h<D'J X H-WBt" 
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[0 12 3] i©«t-5<cUjK-hO*fi£S:SSK-r4fc 
i&l^ ±ieVCAT->X7 L A98l±. M^vX^ASrW-f-S.^ 
KM^x^Ati. ^©a-ftcJ;^ 

T, ftfe<D7-4 7-l*>lte7'(T.L<D&mizmM-t2>MW 

T, ±IBVCATvX^A98l±. /<— s >«tP^— 
Xl02(^T ^-fex f©a >f >7 teWSr-f Zl&Mfr 

-f-yzmth-rz. tzt.^mmmzis^x, ±ihvc 

AT->XxA98l±. f#On'-y 3 >»J»iRfF**Ba*&* 

t- mrie^m ;i/ - ^ > znn-t z> . 

[0 12 4] BinaM^->X-rAl± % i— +C • -f >^ 7 ^ 
20 -X945ry>L.T. «/Tffl©-X(±S»©f-1'7a7- 7 
-i* > F 7 £ <k ^ aTtlT-fe •?>„ 2-3»cc±o 
ts.yj7a7 • > K7ffl0!lt±, HI 8X^*1111 9tc 
^^5nTV^4 0 HlU/K-h • ^"7 % >3 V-f-f7a7 
•9<V K 7280(±> K n y 7^7 > • ^ - i-3Z.C±tt 

i-Sr/rL-riintw^^n^^xi' • t-t-ta 

HTffi-e**. SfnaHEU^- h • t7"ya > • ^7d 
r • 7w > K7280t±. ^M^^IIW-h^ 
v ^ ;uSt>*TfflT -ffAi;||tS/N*-y 3 vMflHtffi «r 

•f • 7^-;UK282l±. JBS^nytJ-— *ffc«fc^rBB*& 

o®iu#-htSif4„ g&t-, r<ajB^t>j 7-f 
-^K284St>* rjsja^Tj 7-f-;UK286t± > IIU* 

- v\zn-t zmm * ztz#> iz&>m $ nm & . hush 

^\ »7 ■< > H7X#ftl:fS,T#7 -f K28 
4, 286ii*fbT^fig$nfc7 ^ > K7Jifi«3Fn»*. 
40 [0 1 2 5] HI 1 9 4#ILT, milEM^v-X^ Ati, 

vm&mzm-tz— isff^cMR^ to r • 7 * > k 

72905r^-T4 C t A«Pl1l|-e«fe*. Huf2«lii^3ggP292 

*-y ?77 h $n/-cT-f ^A^^-r^ii^±lBVCAT 
^X^AgSlCfg^-r-S/cif)©^^ -y i'^y^^&WLT 
t^. HUlBJ-— tt, K ° -y 7"^7 > • 7 -<> K 7 5r^> 
Lti- 9 J «$rg/Tx-r-i»m^5rWL^J-— If • 7 
K296li.«t o T*g££ n* - A*BT1)fe-p* *. misBtt£ 
50 |gffla5294l±, HR$nt7^fA, iiR$nfc7^f 



(25) 

47 

[0 1 2 6] 0 5-12 1 9 ©BMSUj^i, -e<75fft<D®ffi 
-- 7«y Mi, #«;U£> ±IBVCATvXt-A98*^ Explorer 10 

~> x f - A3z.i±Huai l fe-t wflk©#s© t 7" y y - -> 3 > 
^cDn >7 -c.+'i u--> a > • 77*y y— v 3 VKKJ 

[0 12 7] ::?ttti!fl$ftfca>7^aU->3 > 
• 77"'J^-->3 >96&tfVCAT->X-rA98l±> — 5Zi±}g 

St«)V7i-7x7- ;u-f>i?S?fif*hct4«ffi 

A-K7x7, 7T-^-)x7HfAaft^n^^ 
> T-HIt $ n £ £ t # bTHI-C* <9 . 7* a -fe x&J® v 
XxA10t;Maf\|-^t>tlfc-e©fte©^mcD7'n-fe-y 20 

CPUXttiftSiJKiafrSttfc/N- K7 iT3Z.li7r-A7 

TT-Htf ^ n-S>i: huIHV 7 f» 7x7 • ^>fi, 
KIMT'-f X 9 , U— «f- •f^?, Xl±^©flS©fB$i 
8Wk 3>fi-^Xl±7"a-by^cDRAM3Z.t±R 

0M©$n # , 3 > hr a - 9 -em.*®. 0 Rjtfcfcffig© * « y 

J=tftW*n*itA«Bl«E-P*-S. lUtfC:, 3©V7 r- 7 
x7(i, ixtf, nvt"x-^fi^ffi0^7' 1 'X 30 

t< AiXAlci^t, XtiilfS^-r*^ («Atf. SIS 

IS. -f>M'V r-S?) *j>LT Chit, ^J«Sffi©ffi 
ii#^LTIOJ:^iV7 h^iT«rii#t^-^^i 

fflfi*D3tti0fSI©fi2l^-pa.— 9-'Xti7"a fe 

[0 l 2 8] Z<DJ:olz^ #B8&m±> 

3WR56^«r(BS-r*t©'e{i*i\ *H5SB^^tj 40 

^Tti, -t©lWat«BH^?.»ltt-r-SCi:<c<. BBS* 

[0 12 9] 

[51 ^ ©^H] imWft IzQk * 7*d -fe Xffl® > X 7- A& 
mlien >7 -c+'i U— i/3 vcD^MSr^-t-f'— Iu 

3?©, aOT2«!EKKI1-*Wa[ti:fc»=E»-t--B^i:*<t? 50 



ftffl 2001-242906 
48 

[HBofgfm^^i 

[Ell] SS©7-?Xf-y 3 >5:|it47Dtx 

i»'>xfAt, iM»7-?xf-v 3 >±xmn 

$n/i7*nt^ • 3 V7-f=Ti U— i/ 3 > • y^fA^ 
f"J m 1 4 7" a -fe X d ft L . f£7* □ -fe X £ RS-T 4 to 

[02] 0 1 ©7 — 97,7- — V3 >©-9 1 -3>£;fr 
Lta-f • ^ v^^i — xZmZL-f^K IuIB7*a-feX 

- 3>7-f+'iU-v3 > • ->xfAia,TM^n 

[03] 0 l ©7 — ?Xf- i>3 >cDo *><D 1 

LT^S l y • >^7i— x^r5fS:-r^< mi 

157'a-feX • n>7^+*ib — ->3 > • i/XfiCio 

[0 4 ] *Sf|Bfl© i -3e>mfc&mz&z>'<—i; 3 > 

WSt>*^*liei;->X7 L Ai:^$n-&HyfB7"a-fex • 
n V7-f^x V — is a > • ->XfAI:St7D7 ^0-e 

[0 5 ] *mmwn£mcommmmizmzmtz7'v -t 

-SATJfflSJ/tiiTJfflWJ-— «f • -f >^7»— xSrSESt-T 

[0 6 ] *mwm£&v>mmmmKfcz>iim-?x2 * 

•5A*«5tflB^Iffla- 9"* ■ -f v^7x-x«St 
^< > 0 4 o/<-5? 3 vfRiapSUfEsatiiEBr^^T-Atci 

[0 7 ] *mmwco&&(nmmmmumzm&7a * 

x oISSjo/ < — V a > © n > 7 *' i u — -> 3 > liRt 

^ < . |4©^-; 3 >IW»3itJfEaE8iEa(p-> xf ACi 

[0 8 ] *B56B^O^»03UfcJgffl[l=«*ffiI3a7*a -fe 
X©ISO'^-y 3 V03>7^xl/-y 3 Vl-H-f 

4 AjjmRzf&jjmcDJ-— *r - r/^x-x srstai-f 

[0 9 ] *^|gBfl©^iSfl)|UfE^^^4*fflB7-a -fe 
X©ffi3S<D/<-^ s >©a >7 -<+'i U— v 3 Xcp-T 
4A77fflSt>*tB7yfflWi— «f • -f >^-7*-X*«3J[-r 
^ < , @4©a'-^3 > W»Stfil*SE» yXfi»l:i 

[0io] *m&Wto&®.<Dmm : Bmimziim?'a 

■T^ < . 0 4 fl>/<-5? 3 >ffl#»tfiaESHB->*T- A(; 
[011] *^BH©^^©Hfife^M^#4HUlB7'a 



49 

■tzxjjmRV&ftmaj-— 9 s • -r v^^-x^sis 
[n 1 2 1 *m&we>zm<»mMBmimz mzra 

[013] *^^«)^iCWll«6fl ; ^{-#-l)miIHya 

[0i5] *mmw<o&&<»nmmmiz&&mz7a 

-feX V 3 >©3 >7 -f+'i U— -> 3 >ICM 

. 0 4 05/%*— s VflJffllSt/^SIiE^vX^A^ 

[016] *m&w<o£&<omm&miz&zmm-Tv 

^*A7Jffl&£>*m77ffl<Z>J--- IT - 7 

t^<, 0 4 <- v 3 >fflto%.vgmm~> xfw: 

[017] *H56W©^»o3UfcJg«»c«*fl(nEVo 



(26) ftH 2001-242906 

50 

"T^ < . 0 4 O^'-i; s >9J»iRa t E»fiH»v'XT-A^ 
[018] *BJ56^©^S©3ai0glfi(z«4tMa-/a 

■tK > H4 0/<-S?> vWttlStfSgjtSEtti/^T-^^ 

[0 19] *HSBi«B©*»0|SBSBgffit«*l!(»IB-/n 
10 txoStO^'-vs >©3 >7-<+'i U-v s vtzW 
-f<5A#fflRO'tMjffl©J.-1f • -< >^7*-Xfc|4 

«fc -3 t£>&£ ti/ciSB^^-cfe 
[#-^ro|»B^] 

10 7"o-feX$IJ83b>X^A 
12 -7°a-lrx • 3 v h a— 7 
14 h • "7 — 97.7— is a > 

16 «{S*-v h?-? 
18 -ra-fe-v* 
20 20 

24 7" a -fe v -9" 
26 

30 Fieldbus^/WX • ^ y h r7 — ? 
32 HART^n'-YX • * y h9 — 9 
34 ProfibusT^'f X • ^ v f>7-? 
42 Fieldbus'JV? 

96 3>7^ i l^-> 3 v-77 ,| jy-> 3 V 

98 VCAT->X^A (^SSE^v-X^A) 

100 3>7-f4 ; ab->3>'f-^-X 



30 102 /<—V=>^Uto7'—9'<—7< 



[0 7] 



[0 9] 



J*-^>3>... 



116 



126 - 
124- 



^xv^-f>-nc-ioi 



0 



V 



OK "\ 



| at'(B> —132 



128 
130 



m$ 2 o o i - 



2 4 2 9 0 6 



rum 



7 



Eza- 



7 



O 
CM 



I ft 



3^ 

> 
> 



CO 



I 

□ 

JL 

A 

n 



7 



CN 



u3 



I 



3 I £ 



CM 



O O «o 



K 
Vo 

1h 



Z O O CM 



SOPH I 



K 



soot 



SOQn 



SOON 



frSOOr 



$1 



$1 



■a 




(28) 



ftffl 2001-242906 



[0 2] 



CM 




(29) 



2 001-242906 



[H3] 




#M 2 0 01-242906 



[04] 





A 




m 
A 
1 


A 
rn 




1 


rl 




V 

r\ 

A 




n 








A 




m 
















A 




n 



(31) 



¥tm 2001-242906 



[115] 



D_ 
□ 



1 



< 

B 
T 

r 



ft 

X 

e 



ft 



s 




I 



eg 



... _ s s s 



5 



i 




i 
s 



* 



ill 

If I 5 g 

-~ ^f-ffi-di 

- 01 



a 

& 

I 



CM 



CM 



(32) 



¥fffl 2001-242906 



[H)6] 



118- 
114 









*x*4K>*iiyfir 

*xy*7*K 

^xv^r^h^HyaS^TClcR^ 


9r&ftJ&(N> ^ 


l/0«R3C(C) 






=je-<c> 









•120 



[081 



122 



as 



o 3.-- •ficj^w^x^r^h 



OK 



3 



[0 10] 



144- 



140- 



142- 



140- 



0 





i_4f 






8 




1 1/5/98 5:34 


rcTLRtiry^>a— K$*tfcjW^^(*itLfc 


7 


*a* 


11/5/98 4:51 




6 


w» 


11/4/98 3:12 




S 


«9» 


11/3798 2:37 




4 


«* 


11/2/98 5:39 




3 


tt9« 


11/2/98 5:38 




2 


M« 


11/2/98 5:28 




1 * 


«9* 


11/2/98 5:00 





J-- 



a— ito\y9 



RIB 



fti* 



160 
-158 
-156 

-154 
-143 



(33) 



4M2 001 — 242906 



[0 11] 



202- 
204. 



200' 



VCATr*v<>»3£«>a5* - File Oris, wnion 13 



ffi ft 



rrp [x] 



"OUTi .ST* := Bad: C Set the output status to Bad for one scan to force downstreanfA 
ELSE 

■OUTi.8T:» 1N4.8T; c Oiherwise the status of the compensated flow is tie same a 
END_IF; 

C Note: If measured pressure or temperature status Is Bad when the Input Is needed, the r 
value Is substituted for the measured value, which effectively disables compensation. Bu 
transitions are achieved by selling the output status to Bad for one scan, causing a downt 
control block to shed mode and return (If status option Target lo Man IT Bad In Is not used) 
EXPTYP= 29192 
END Parameler "T_EXPRESSiOr*" 
END Usage "CALCI" 

BEGIN Parameter ~ABS_PRESS_CF" 
Attribute Type = Value Float 
Attribute Group Name = Noa-Fiippanl Parameters 
Attribute Connection Type = Internal input 
Online Changeable * TRUE 
Fields 

CV= 14 700 
END Parameter "ABS_PRE63_CF" 

BEGIN Parameter "A05_TEMP_CF" 

Attribute Type «= Value Float 

Attribute Group Name = Non-I/O Parameters 

Attribute Connection Type = Internal Input 

Online Changeable a TRUE 

Fields 

CVs 459.690 
END Parameter *ABS__TEMP_CF" 

BEGIN Pa remoter "COUP" 
Attribute Type = Enumeration 
Attribute Group Name = Ncrvt/o Parameters 
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1 Titleof Invention 

VERSION CONTROL AND AUDIT TRAIL IN A 
PROCESS CONTROL SYSTEM 

2 C 1 a ims 



1 . A system for controlling a process, the system comprising: 
a computer-readable medium; 

a processor in communication with the computer-readable medium; 
a first database that stores first data representative of a first configuration of 
the process; 

a second database that stores second data representative of a second 
configuration of the process; 

a configuration routine stored in the computer-readable medium and 
configured to be executed by the processor to facilitate a modification of the first 
configuration of the process; and 

a version control routine stored in the computer-readable medium and 
configured to be executed by the processor to store in the second database third data 
indicative of the modification of the first configuration of the process. 

2. The system of claim U wherein the first database comprises a configuration 
database such xhat the first configuration of the process corresponds with a current 
configuration version. 

3. The system of claim 1, wherein the second database comprises a version 
control database such that the second configuration of the process corresponds with a 
past configuration version. 
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4. The system of claim 1 , wherein: 

the first and second configurations of the process comprise first and second 
pluralities of process items, respectively; and 

each process item of the first and second pluralities of process items has a 
respective item configuration such that — 

the first configuration of the process comprises the item configuration 
of each process item of the first plurality of process items, and 

the second configuration of the process comprises the item 
configuration of each process item of the second plurality of process items. 

5. The system of claim I, wherein the version control routine monitors the 
modification of the first configuration of the process to gather the third dala v 

6. The system of claim 5 T wherein the version control routine monitors the 
modification by imposing a check-out/check-in procedure on the configuration 
routine. 

7. The system of claim 6, wherein the check-out/check-in procedure is 
automatic. 
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8. A process control system having a process item, comprising: 
a computer having a processor, 

a process configuration application adapted to be implemented by the 
processor to establish a version of the item; and 

a version control system in communication with the process configuration 
application to record and control a modification to the version of the process item. 

9. The process control system of claim 8, wherein the process configuration 
application and the version control system are integrated such thai the recordation and 
control of the modification to the version of the process item occurs in a manner 
transparent to a user. 

1 0. The process control system of claim 8, wherein the modification is 
recorded and controlled in an automated manner. 

11: The process control system of claim 8„ wherein the version control system 
stores data indicative of a prior version of the process item. 

12. The process control system of claim I I » wherein the version control 
system includes a comparison tool that provides a user interface for displaying 
differences between the version of the process item and the prior version of the 
process item. 

1 3. The process control system of claim 12, wherein the user interface 
displays the differences graphically. 

14. The process control system of claim 1 1 , wherein the version control 
system includes a rollback tool to replace the version of the process item with the 
prior version of the process item. 
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15. The process control system of claim 14. wherein the rollback tool 
automat^ determines "better any subordinate items of the process item have been 
deleted. 



16. The process control sy S ,em of clam, $, further comprising a process 
controller to which data reflective of me process item is down, oaded herein the 
vcrs.cn contro, sys ,em stores information indicative of the version of the process item 
to reflect when *e data reflective of the process item is downloaded to the process 
controller. 



17. The process control system of claim 8. further comprising a process 
controller to which data reflective of the process item is downloaded for 
implementation wherein the data includes information indicate of the version of the 
process item such that a process operator with access to the process controller may be 
mfbrmcd of the version of the process item currently being implemented 
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comprising the steps of: 
second version of the process i,^ ^ 



£ The meaod tf cfata U. wherein fce reeo ra i„ s „.„ „ p e rftrai ed in n 
transparent manner. 

20. The method of claim 28, wherein at leas, oncof the centring and 
record.ng steps are pcrfomied in an automated manner. 

21. The method of.ci.um I^ercotnpnsin, the step of providing a ^ ^ 
^^^^^^^^^^^ 
the second version of the process item. ™ 

22. The method of chum 21, wherein the user interface displays^ 
differences graphically. 

23. Themes of claim, 8 ^rther composing the 5 tc P of replacing the 
second verston of theprocess item with the first ve«ion of me process item. 



24. The method of Cairn 23, wherein the replacing step comprises tHe step of 
determtnmg whether any subordinate items of the ptocess item have been deleted. 
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35. Thc m «ho<lo fd a im II. f««te coding „, e „«,, ofsMn . 
MM. of, do^,^ v . nion olaie 

d,. re ncc,v e o f m epTOrasilOT ,, dTO1Joodedwapn)cessconiro|ier 

26. The method of claim 18 further : ■ 

.aim s, further composing the step of downloading to a 

Z°" """"" * bn °* m ° r - — *« -* 

current version of the process item. 
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3 Detailed- Description of the Invent ion 
[Technical Field of the Invention] 

The present invention relates generally to process control systems and, more 
particularly, to a system thai monitors and records modifications to the process to 
provide version control therefor. 

[Prior Art and Problems to be solved by the Invention] 

Process control systems, like chose used in chemical, petroleum or other 
processes, typical jy include at least one centralized process controller 
communicatively coupled to at least one ho si or operator workstation and to one or 
more field devices via analog and/or digital buses or other communication lines or 
channels. The field devices, which may be ; for example, valves- valve positioners, 
switches, and transmitters tempera cure, pressure and flow rate sensors), perform 
functions within the process such as opening or closing valves and measuring process 
parameters. The process controller receives signals indicative of process 
measurements made by ihe field devices and/or other information pertaining to the 
field devices via an input/output (I/O) device, uses this information to implement a 
control routine and then generates control signals which are sent over the buses or 
other communication channels via the input/output device to the field devices to 
control the operation of the process, [nformation from the field devices and the - 
controller is typically made available to one or more applications executed by the 
operator workstation to enable an operator to perform any desired function with 
respect to the process, such as viewing the current state of the process, modifying the 
operation of the process, and configuring the process. 

Several software tools have been developed to assist the operator in 
configuring and otherwise modifying the process. Such tools provide a graphical 
representation of the process that displays each function performed by the field 
devices and the controller as a respective item or object The items may be Organized 
and set forth in a hierarchal environment such that T for instance, all of ihe functions 
performed by a particular field device are grouped or listed together. The items may 



7 



(47) 



2001 — 242906 



also be displayed within a control template such that items are shown in iheir 
functional relationships in the process. For example, a control template may 
constitute a sequential flow chart having a series of interconnected blocks 
representative of multiple items having input and output relationships defined by 
interconnecting lines. 

Each item (as well as any input or output relationship between items) is 
defined by data stored in a configuration database associated with the software 
configuration tools. Tbe database as well as the software tools are made available via 
a network that typically supports mulriple workstations for numerous process 
operators and other users, each of whom has access to the data for administrative, 
process configuration, and other purposes. Modification of the data in the 
configuration database may, however, lead to version control problems when, for 
example, one operator is unaware of the work of another operator, or when too many 
modifications have occurred to determine how to return to a previous: configuration or 
version of the process. For instance, a priorprocess control system utilizing the 
DeltaV™ software available from Fisher-Rosemont Systems, Inc., merely stores data 
indicative of the date on which the modification was made and the user responsible 
for the modification. Such data does not topically enable a user to reconstruct the 
configuration of prior versions of the process. 

These version control concerns have been addressed in the software 
development context by configuration management tools, such as ClearCase from 
Rational and Microsoft Visual SourceSafe®. More particularly, these products track, 
control, and manage me development or a software routine in order to assist in 
subsequent debugging and development efforts. To this end, data indicative of both 
the current and past versions of the code is stored. Such configuration management 
tools, however, are usually limited to textual presentations of the date and, thus, are 
not well-suited for storing and displaying informauon that is typically set forth in a 
graphical manner. 

A graphical interface has been developed by National Instruments to facilitate 
programming in connection with instrumentation systems. According to information 
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,a nS«ag 6 , to support this graphical Dm™,™™- '"Siiage, the 

, ^Pn'caiprogramraing interface. The website Wh~ 

descnbes the LabVlEW product as includ.W » w . 

pnxiuci as includmg a development tool that allows th- 
programmer to graphically compare the different h ^ 
in «he G language. T T ^ s « 

Means for Resolving the Pmk, \ 

s tne Problems] 

In accordance with one aspect D fthe™*«w 

present invention, a system useful for 

-4 the second « CMd d .„ r _ Sy= ^ _ ^ 

verswn control routine, both of which are stored in • 

srftMK.-n^. , ana tne version eonlrol routine 

-res ,„ the second database third data indicative of ehe modification of the firS t 
configuration of the process. "uimenrst 

According to a preferred embodiment, thc nrs( ^ se includcs a 

configuran on database such that the ^ r • 
... , Cfl 1,131 1,16 co «fiS«ration of the process corresponds 

with a current configuration version The secanH u <- 

*ion. me second database preferably includes a 

vers IO n control database such that the seenrf o« « • ncmoesa. 

«*-u inai cne second configuration ofthe process con«r^^. 
with a past configuration v ers i on . Process corresponds 

According- another preferred embodiment, the first andsecond 
configurations of the proces, include first and second pluralities of process items 
respacvel, ^ process item of the Or* and second pJuraI i ties 0 proce J ^ ^ 

■he ne m coafiguratlon of cach process ]tem Qf ^ ^ J 
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the S ccond configuraoon of the process includes the itera configuration of each 
process ncm of the second plurality of process items. 

According to yet another preferred cmbc^em, the version contro! routine 

^^^^^ 

out/checlc-m procedure on the configuration routine. AlternaliveIV) the ^ 
out/check-in procedure is automatic. 

m accordance with another aspect of the present invention, a process C0Rtrol 
system having a process item includes a computer having a processor, a process 
configuration application adapted to be imputed by the processor to establish a 
vennon of the item, and a version control system in communication with the process 
configuranon application to record and control modifications to the version of the 
process item. 

In accordance with yet another aspect of the present invention, a method of 
comrolhng a process having a process ftem includeg ^ ^ of a 

configuration of the process having a first version of the process item, conning a 
modification of the configuration of the process to create a second version of the 
process item, and recording information assorted with the modification of the 
configuration of the process. 
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[Embodiments of the Invention] 



Processes typically require a great deal of ongoing design and development. 
As a result, it is often desirable to record data indicative of any modifications of the 
configuration of the process. For example, such configuration information is utilized 
in the pharmaceutical industries during monitoring by governmental agencies. As the 
complexity of the process (as well as the process control system) increases, it becomes 
more onerous to accurately determine the configuration of a prior version of the 
process. 

The present invention provides a system and method for recording data 
indicative of modifications of the configuration of a process together with information 
relating to the modification, such as the identity of the user responsible for the 
modification, the time and date of the modification, and the reasoning behind the 
modification. The data is stored in accordance with the present invention as versions 
of the process configuration in a manner such that the inventive system and method 
enable a user to compare the differences between any two versions and return the 
process to a desired prior configuration version- 
Referring now to FIG. 1, a process control system 10 includes a process 
controller 1 2 connected to one or more host workstations or computers 14 (which may 
be any type of personal computer, workstation, etc.) via a communication network 16 
such as an Ethernet connection or the like. Each of the workstations 14 includes a 
processor IS, a memory 20 and adisplay screen 22. Similarly, the controller 12, 
which may be by way of example only, the DeltaV™ controller sold by Fisher- 
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Rosemont Systems, Inc., includes a processor 24 and a memory 26 for storing 
programs, control routines and data used by the processor 24 to implement control of 
a process. The controller 12 is coupled via the network 16 to numerous field devices 
within different device networks, including, for example, a Fieldbus device network 
30, a HART device network 32. and a Profibus device network 34. Of course, the 
controller 12 could be connected to other types of field device networks such as 4-20 
mA device networks and other local orremote I/O device networks in addition to or 
instead of the device networks illustrated in Fig. I . The controller 12 implements or 
oversees one or more process control routines stored therein or otherwise associated 
therewith and communicates with devices within the device networks 30, 32, and 34 
and with the host workstations 14 to control the process and to provide information 
pertaining to the process to one or more users, operators, process designers, etc. 

in an exemplary case, the Fieldbus device network 30 includes Fieldbus 
devices 40 connected via a Fieldbus link 42 to a Fieldbus master I/O device 44 
{commonly referred to as a link master device) which, in turn, is connected to the 
controller 12 via a local connection. Similarly, the HART device network 32 may 
include a number of HART devices 46 connected via communication lines to a HART 
master I/O device 48 which is connected to the controller 12 via a standard local bus 
or other communication line. The Profibus device network 34 is illustrated as 
including three Profibus slave devices 50, 51, and 52 connected via a Profibus link or 
bus 53 to a Profibus master I/O device 55. The Profibus master I/O device 55 may be 
in the form of a Profibus PCMCIA card attached to a standard I/O interface card. 

Generally speaking, the process control system 10 of FIG. ! may be used to 
implement batch processes in which, for example, one of the workstations 14 or the 
controller 12 executes a batch executive routine, which is a high level control routine 
that directs the operation of one or more of the field devices (as well as perhaps other 
equipment) to perform a series of different steps (commonly referred to as phases) 
needed to produce a product, such as a food product or drug. To implement different 
phases, the batch executive routine uses what is commonly referred to as a recipe 
which specifics the steps to be performed, the amounts and times associated with the 
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steps, the order of the steps, and the li*c. Steps for one recipe ought delude. for 
example, filhng a reactor vessel ( no , shown) with appropriate materials, mixing the 
matenals within the reactor vessel, heating the materials within the reactor vessel to a 
certam temperature for a certain amount of time, emptying the reactor vessel and then 
cleanmg the reactor vessel to prepare for the next batch nm. Each of these stepsmav 
defme a respeenve phase of the batch run, and the batch executive routine within the 
controller 1 2 will execute a different control algorithm for each one of the phases Of 
course, the specific materials, amounts of materials, heating temperatures and times 
etc. may be different for different recipes and, consequently, these parameters may ' 
change from batch run to batch run depending on the product being manufactured or 
produced and the recipe being used. 

The process control system tOmayalso be capable of implementing pmcess 
operates that are continuous in nature in addition to those initiated as part of a batch 
run. Thus, as used herein, the "process" should be understood to refer to, and include 
anynumberofbatchand^^^ ' 
by the process control system 10. During execution of the process, the process control 
system 10 is said to be in a run-time mode. The parameters and control a lg orithm s to 
be ut.li.ed during run-time are defined while the process control system 10 resides in 
a configuration mode of operation. During the configuration mode (which may 
overlap in certain instances with periods of time in which process operations arc being 
executed), one or more software applications executed on one or more of the 
workstations 14 are utilized to enable a user to specify the parameters, control 
algorithms, «c. for the process and, in so doing, generally design the configuration of 
the prrcess. 

With reference now to FIG. 2. the process control systam 1 0 includes a process 
configuration system that is based on one or more process configuration applications 
such as Control Studio™ ^ Recipe S(udio ™ ^ m ^ ^ ^ ^ ^ 

Rosemont Systems, Inc. The process configuration applications, which may be 
implemented in software, arc utilized to design either batch or continuous process 
operations (collectively referred to hereinafter as "the process'}, or some portion 
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thereof. HG. 2 is a screen display of a main control window of an exemplary process 
configuration application that enables a user to configure the process 10. The process 
configuration application of FIG. 2 is preferably executed on any one of the 
workstations 14, which may correspond with a centralized server (not shown) within 
the network 16. Alternatively, the application may execute in a distributed fashion 
such that more than one workstation 14 is responsible for implementation. 

Ja general, the process configuration application provides a user interface that 
includes the main control window shown in FIG. 2. The main control window 
includes textual pull-down command menus 60, a olographic command bar 62, a 
function library frame 64, and a flow diagram frame 66. Bach of these portions of the 
user interface may be sized or positioned in accordance with typical windowing 
techniques. A plurality of icons 6« are displayed within the function library frame 64 
each of which may be representative of a respective function block to be incorporated 
mto a sequential flow chart created within the flow diagram framed. The sequential 
flow chart may, for example, define a control program to be executed during a phase 
of the process being designed. To build the control program, a user actuates one or 
more icons 68 by selecting che desired icon(s) in the library frame 64 with, for 
example, a pointing device (e.g., a m0US e), and dragging the actuated iconsfs) to the 
flow diagram frame 66. The process configuration application then creates an object 
within the flow diagram frame 66, such as an addition block 70, that is representative 
of a function block. Data associated with the block 70 in the flow diagram frame 66 
defines the function performed as well as whether the block 70 has any input ports, 
output ports, and the like, which are accordingly represented graphically as pan of the 
block as shown. Function blocks and other objects added to the sequential How chart 
(such as an input parameter) are coupled with fines drawn by the user (with a drawing 
tool selected, for example, from the command bar 62) in the flow diagram frame 66 to 
establish the data relationships between the objects. Information relating to the time 
sequence in which each function block is to be executed may also be specified by the 
user and shown in connection with the displayed object. 
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The data representative of each function block, phase, etc is stored in a 
configuration database, which is accessed and developed by the process configuration 
application. Practice of the present invention is not limited to any particular type of 
database and, thus, the configuration database may take on any form or structure. For 
example, the data stored in the configuration database need not be stored in a local or 
localized manner such that the data stored in the configuration database is distributed 
across the network 16. The configuration database, however, preferably comprises an 
object-oriented database located in the memory 20 of one of the workstations 14 for 
storing data representative of the process configuration, which includes, for example, 
the relationships between the function blocks assigned within the sequential flow 
chart designed in me flow diagram frame 66. 

Once the sequential flow chart has been designed using the above-described 
functionality, the resulting control program may be stored as a composite item of the 
process configuration. Composite kerns developed by the Control Studio™ software 
system may, in turn, be utilized to build modules. To that end, data representative of a 
module may also be stored in the configuration database. Both composite items and 
modules may be represented using a sequential flow chart. 

Further examples of items that may be represented using a sequential flow 
chart include recipes, procedures, and unit procedures. These items may be designed 
by another portion of the process configuration system, the Recipe Studio™ 
application, to be representative of a batch run (or portion thereof) to be executed as 
pan of the process. The Recipe Studio™ appficacion generates a user interface similar 
to that shown in FIG. 2, and may provide a library frame having icons representative 
of modules as well as function blocks- Data representative of the recipes, procedures, 
and unit procedures may then also be stored in the configuration database. 

Together, the data representative of diese function blocks, modules, recipes, 
etc. may define the process as it is currendy being implemented by the process control 
system 10. To this end, the configuration database is accessed and utilized when 
instructions are downloaded to the controller 12 and die field devices. 
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With reference now to FIG. 3, the data stored in the configuration database 
may be presented to a user via a configuration database administrative interface such 
as DeltaV® Explorer, which will hereinafter be referred to as *the Explorer system" 
with ihe understanding that any database administrative interface may be utilized. 
The Explorer system sets forth a configuration hierarchy in a windows-type 
environment having a suite of configuration tools for modifying the element of the 
hierarchy. More particularly, a main window 60 developed by the Explorer system 
includes a hierarchy frame 82 in which the configuration hierarchy is displayed and a 
contents frame 84 in which additional information for each component of the 
hierarchy is displayed. The hierarchy frame 82 includes a plurality of icons that 
identify various levels of the hierarchy, such as a top level 86 representative of the 
entire process configuration, as well as two secondary levels representative of a 
library folder 88 and a system configuration folder 90. The library folder 88 may 
include the information utilized during process design in which function blocks and/or 
modules are applied within a phase or process a* part of a contrpl program. The 
system configuration folder 90 then includes the results of the design procedures in 
one or more folders therein, such as a recipes folder 92. Each folder beyond the 
secondary level may be expanded or contracted within the hierarchy frame in 
accordance with known windowing techniques. Alternatively, the components of a 
folder may be displayed in the contents frame 84 by selecting the name of the folder 
using a pointer or the like. For example, the contents of a control program LOOP 
associated with AREATA utilizes a number of items or objects, the names of which 
are identified in the contents frame 84. Selecting one of these items may provide the 
user with information relating to properties of the item (e.g., object type, application 
used to develop the item, data storage location, etc.), as well as a graphical display of 
a sequential flow chart in a process configuration application Control Studio) or 
a textual display if no sequential flow chart exists. 

It should be noted that the tools provided by the process configuration 
applications (e.g. 9 Control Studio™ and Recipe Studio™) and the Explorer system 
described in connection with FIGS. 2 and 3, respectively, may be integrated into a 
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single application to any desired extent Furthermore, the exact manner in which the 
configuration of the process is accomplished is not pertinent to the practice of the 
present invention. Thus, for purposes of simplicity in explanation only, as used 
hereinafter, the "configuration applications" should be understood to include the 
process configuration applications described in connection with FIG. 2 as well as the 
Explorer system described in connection with FIG. 3. 

With reference to FIG. 4, a user interface 94 is generated on the display 22 of 
one of the workstations 14 (FIG. 1) to enable a user to implement one or more 
configuration applications 96. In accordance with the present invention, the user 
interface 94 is also generated in connection with a version control and audit trail 
system 98 (hereinafter "the VCAT system"), which, in general, cooperates with the 
configuration applications 96 to record and administer historical information 
regarding the configuration of the process. Both the configuration applications 96 and 
the VCAT system 98 access and otherwise communicate with a configuration 
database 100, which, as described hereinabove, stores data representative of the 
current configuration of the process. The VCAT system 98 is also in communication 
with a version control database 102, which is administered thereby in accordance with 

the present invention. 

The version control database 102 includes configuration history data indicative 
of any number of prior versions of each item utilized in the process configuration. 
Taken together, the history data for all of the items may be used to reconstruct past 
configurations of the process. More particularly, for each item in the configuration 
database 1 00 (as well as those no longer in the configuration database 100), data 
representative of the configuration of that item is stored for a plurality of versions. 
For example, an item may have been modified on three occasions since it was created. 
The version control database 102 would therefore have data indicative of the 
configuration of the item at the point of creation, which may be referred to as 
"Venion 1 as well as data indicative of the configuration of the item after each of 
the three modifications, which would correspond with "Version 2~ "Version 3," and 
"Version 4." 
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The configuration history data is thus representative of all of the: mohncauons 
ma de to the function blocks, modules, phases, recipes and any other aspects of the 
process configuration. The modifications may, but need not, be made usmg the 
configuration applications 96. In such a case, however, practice 
invention is preferably accomplished by integrating the functionality of the VCAT 
system 98 into the user interface 94 generated by the configuration applications 96. as 
sh ow„ schematically in FIG. 4 and as explained in greater detail hereinbdow. To this 
end, the configurator, Ration* 96 and the VCAT system 98 may, but need not, be 
combined into a single, integrated system. To the extent necessary for clanty, 
however tasks executed in accordance with the present invention will be attnbuted to 
the configuration applications 96 and the VCAT system 98 separately. 

The VCAT system 98 is preferably implemented using one or more of the 
workstations 14 in a manner .hat allows for the monitoring of any modifications to the 
process configuration. Such monitoring may be furthered by the integrated system 
described hereinabove. Alternatively, the VCAT system 98 may be executed on a 
workstation ox other device that does not correspond with the workstation Uuhhzed 
by me operator or process designer, but which is in communication with the process 
control system 10 for recording data indicative of the configuration modificattons. 

The data m one or both of the databases 100. 102 maybe stored in a compuler- 
readabte medium physically located anywhere within the process control system 1 0, 
such as, for example, the memory 20 or a magnetic or optical stotage medium 
^ated with one of the workstations 14. Alternatively, one or both of the 
databases ,00, 102 may be stored in a remote location such that the workstatton 14 
accesses the data stored therein over a network such as an intranet, the Intern* or any 
^communication medium. Furthermore the data stored in each database 100, 
,02 necdno.be stored in the same computer-readable medium, such that any port.cn 
ofeitherdatabaselOO.102 may be. stored inamemory device or medium whtch ,* 
distinct from devices or media storing other portions. 

falF 3G 4 the VCAT system 98 is shown as distinct and separate from the 

version control database 102. In an alternative embodiment, the version control 
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database 102 forma a portion of the VCAT system 98. Similarly, the configuration 
database 100 and the version control database 102 may, bat need not, constitute 
separate and distinct data structures. That is, the databases 100, 102 may be located in 
the same storage medium and, in fact, may compose portions of a common database 
dedicated to the process conirol system 1 0. Accordingly, a "database," as used herein, 
should be understood to not be limited to any particular data structure. 

In one embodiment, the version control database 1 02 comprises a relational 
database. Alternatively, the version control database 102 may be generated using a 
reference application thar provides version control tools, such as Microsoft Visual 
SourceSafe®, as the version control data repository. In yet another alternative 
embodiment, the version control database 102 may be file-based. 

FIG. 5 is a screen display for the user interface 94 similar to that shown in 
FIG. 3 but incorporating functionality provided by the VCAT system 98 in an 
integrated fashion with the configuration applications 96. In such an integrated 
system, one or more tools have been added to the configuration applications 96 for 
implementation and control of the VCAT system 98 in the context of the 
administration of the process control system 10. For example, when the VCAT 
system 98 is enabled (as explained in greater detail hereinbelow), and a user attempts 
to view and/or modify an item administered by the configuration applications 96 by 
double-clicking or otherwise selecting it, a dialog 110 is generated within the user 
interface 94 that alerts the user of the need to "check-out^ the item from the 
configuration database 100 before proceeding- Similarly, when a user adds a new 
item to the process configuration, such an integrated system automatically adds the 
new item to both the configuration database 100 as well as the version control 
database 102, and chedes out the item to facilitate its creation within the configuration 
applications 96. 

In short, tie VCAT system 98 preferably imposes a check-out/check-ih 
environment on the design of the process. In this environment, an item must be 
checked-out (either manually or automatically) before modifications may be made so 
that the VCAT system 98 may record information relating to the item and, in so 
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doing, generally prepare for an upcoming "check-in" operation. If> for instance, the 
item "MCOMMAND" shown in the contents frame 84 requires modification, the user 
would have selected the item in the contents frame 84, and selected a "YES" option 
within the dialog 1 1 0, after which the configuration database 1 00 storing the current 
version of the process is accessed to retrieve the data associated with that item. The 
retrieved data is representative of information that may be displayed in one or more 
ways, such as lextually or graphically. Thus, functionality provided by the 
confi guration applications 96 (e.g. , Control Studio™) may be necessary to view or 
modify the retrieved information. In any event, the appropriate application is utilized 
to view the information and make any desired modifications, at which time the user 
would typically execute a Save task. 

It should be noted that the fimctionality provided by the configuration 
applications 96 related tomerely viewing the configuration of an item need not be 
affected by the integration with the VCAT system 98. That is, the VCAT system 98 
preferably allows the user to view a '^read-only" copy of the configuration information 
without requiring or initiating the check-but/chcck-in procedure. 

The initiation of a Save task to store such modified information associated 
with the item preferably precedes the check-in of the item. More particularly, 
execution of the Save task first causes the configuration applications 96 to store data 
representative of the modi fied information associated with the item in the 
configuration darabase 100. Next, the VCAT system 102 begins execution of the 
check-in task to store data representative of the modified information in the version 
control database 1 02. Execution of the check-in task may include the generation of 
another dialog (not shown) that allows the user to enter a comment regarding the 
check-in operation. The comment may, for instance, be directed to the reason behind 
the modification to the configuration. Data representative of the commem is then 
stored in the version control database 102 and associated with the data representative 
of the modified configuration. 

The check-out/checfc-in environment is preferably limited to only those items 
in the configuration database 1 00 that are "versionable." In general, a versionable 
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item should be understood to include any item for which historical configuration 
information is maintained or stored in association with the item itself. In a preferred 
embodiment, versionable items include those items the configuration of which has 
been designed, such as any module, composite function block, etc. Although other 
hems, such as a module parameter, are considered not versionable, historical 
information may be stored via the configuration information stored for the item thai 
contains the module parameter or other non-vcrsionablc item. Another example of a 
non-versionable item is a step or transition. 

In one embodiment, die check-out operation is limited to the extent that only a 
single check-out is permitted. In this manner, two or more users may not attempt to 
check-out the same item. In the event that a user attempts to check-out a previously 
checked out item, the VCAT system 98 generates a dialog window (not shown) to 
inform the user of the previous check-out, together with the identity of the user 
responsible for the prior check-out. Alternatively, the VCAT system 98 may include 
the functionality necessary to track concurrent modifications of each item. 

Jn another embodiment initiation of the check-out operation causes the VCAT 
system to analyze the selected item to determine which, if any, items in the version 
control database 102 may be affected by modifications to the selected item. Other 
items may, for instance, be affected if they utilize the selected item. The items that 
may be affected by modifications to the selected item can then be identified in a 
dialog window (not shown) generated by the VCAT system 98 to permit the user to 
select which, if any, of the items should also be checked ouL A similar dialog 
window may be generated during the check-in procedure to alert the user of any 
checked out items that are referenced by, relied upon by, or otherwise associated with 
the selected item. 

The option to initiate the check-out and check-in operations, or any other task 
executed within the VCAT system 98, may be provided within the user interface 94 in 
a number of ways. In a windows-type environment such as that described and shown 
above in connection with the configuration applications 96, a user may select from a 
top level menu bar 112 a "Tools" option, which results in the display of a plurality of 
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available tasks in accordance with known windowing techniques. The same or a 
similar menu may be generated within the user interface by "right-clicking" on an 
item in the main window 80 of the configuration application 96. In that case, the 
menu may be referred to as a ''context menu/' 

FIGS- 6 and 7 show examples of a drop-down menu 1 14 and a context menu 
] 1 6, respectively, that may be generated within the user interface 94 by the VCAT 
system 98, The dropdown menu 1 14 includes a plurality of task items that may be 
selected by the user via a pointing device or the like. A version control item 1 18 is 
shown as highlighted (after appropriate selection by the user) to generate a version 
control sub-menu 120 in accordance with known windowing techniques. The version 
control sub-menu 120, in turn, includes a plurality of task items that correspond with 
tasks that may be initiated and/or executed by the VCAT system 98- The context 
menu 1 16 similarly includes a plurality of task items that correspond with VCAT 
system tasks that can act upon the item selected within the main window 80. In either 
menu, commands that are not available for execution for whatever reason 
inapplicability or lack of authorization) may be displayed as disabled in a different 
font, style, etc. For example, in the sub-menu 120 of FIG. 6, the item selected 
presumably is yet to be checked-out and, accordingly, the check-in task cannot be 
initiated. Each of the tasks made available via the menus 1 16, 120 are described 
hereinbelow in connection with the operation of the VCAT system 98. 

With reference now to FIG. 8, if the user selects the "Options" item in the 
context menu 1 16 (FIG. 7) or, alternatively, a "Preferences" item set forth in another 
menu (not shown), a version control preferences dialog 122 is generated by the VCAT 
system 98 for display on the user interface 94. The version control preferences dialog 
1 22 enables the user to establish user preferences for the environment created by the 
VCAT system 98. As set forth in detail in Tabic 1 below, the version control 
preferences dialog 122 provides checkboxes for toggling between three respective 
options. The first option determines whether the user prefers to manually check items 
out. The second option in the version control options dialog 122 concerns whether an 
item will be automatically checked out when the user attempts to, or otherwise 
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initiates, the modification of an item. In the event that items are automatically 
checked-out, the VCAT system 98 becomes more transparent to the process designer 
utilizing the configuration applications 96- The third and final option concerns 
whether items will be automatically checked out and checked in when the user 
attempts to save an item after a session that provides an opportunity for modification. 

It should be noted that the version control preferences dialog 1 22 may include 
other options to be elected or enabled by each user. For example, each user may be 
given the option of not providing comments during a check- in operation. Further 
details regarding the provision of such comments, however, will be provided in 
connection with Table 1 below. 



TABLE 1 - Version Control Preferences Dialog 



Name 


Type 


Mia 


Mai 


Default 


Content 


Manual 
Check-out 


Radio 
Button 


rJi 


n/a 


Selected 


Determines if a 
dialog is displayed to 
prompt user to check- 
out an item for 
modification. 


Automatic 
check-out 


Radio 
Button 


n/a 


n/a 


Not selected 


Indicates if item will 
be automatically 
checked out. 


Automatic 
Checkout 
and Check-in 


Radio 
Button 


n/a 


n/a 


Not selected 


Indicates if item will 
be automatically 
checked out and 
checked in when 
modifying an item 
configuration. 



The user may wish to select automatic check-out because, for instance, 
changes to one versionable item may affect and cause changes to one or more other 
versionable items. For example, the modification of an item such as a composite 
function block may affect one or more modules that use the composite function block. 
The VCAT system 98 preferably determines during each check-out operation which 
ocher versionable items need to be checked out in order to modify the configuration of 
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an item. The modification of these other versionable items may be referred to as 
"consequential changes." If the user has elected manual check-out. then the VCAT 
system 98 prompts the user to check these items out If automatic check-out is 
enabled, the VCAT system 98 does not prompt the user and automatically checks out 
each of the other items for which consequential changes may occur. 

The user may check-out and check-in items manually by utilizing the 
appropriate command offered via the version control sub-menu 120 or the context 
menu 116. Preferably, the VCAT system 98 then determines whether the selected 
item is a versionable item. At this time, the VCAT system 98 also determines 
whether the selected item has already been checked out. In the event that the selected 
item is already checked out, a message dialog (not shown) will alert the user of the 
fact and provide the user with an opportunity via, for instance, a button, to dismiss the 
message dialog and return to the previous state of the user interface 94. 

Because the configurarion of the process 10 is set forth in a hierarchal manner, 
the VCAT system 98 roust allow for checking out items having subordinate items that 
are also versionable. Accordingly, during a check-out operation, the user is provided 
with the option of recursively checking out any such items. A similar option is 
provided in connection with the check-in operation. In one embodiment, if a 
recursive check-out or check-in is selected by the user, the VCAT system 98 generates 
a dialog window (not shown) that provides the user with a Kst of versionable, 
subordinate items that may be checked oat (or checked in). The user may then select 
(or de-select) any one of the listed items to initiate a selective recursive operation. 

When the VCAT system 98 is integrated with the configuration applications 
96, the appearance of the items displayed within the main window 80 may be 
modified to denote that the item has been checked-out. In one embodiment, a 
checkmark overlays the icon associated with the item- It should be understood that a 
variety of other appearance schemes may be utilized. Checkmarks of different colors 
may also be utilized to denote specific users or when the item was checked out by the 
current user or a different user. 
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With reference now to FIG. 9. checked out items may be manually checked in 
using the appropriate commands made available in the version control sub-menu 120 
and the context menu 1 16. A check-in dialog window 1 24 is preferably generated 
upon user initiation of the check-in procedure when the user has elected to proceed 
with a manual check-in environment The check-in diaJog window 124 includes a 
comment field 126 for accepting user-supplied commentary regarding the 
modification of the item. The commentary may, for instance, include an explanation 
of why the modifications were made. In addition to the comment field 126, the 
check-in dialog window 124 provides several other options to the user, each of which 
is described in detail below in Table 2. In particular, the user is provided with the 
options of designating that any subordinate items associated with the item to be 
checked in (that are also checked out) should be checked in, and electing that the item 
should remain checked out for further modifications. As set forth above, the check-in 
operation also stores data representative of the configuration in the version control 
database 102 as the latest configuration version. In this ease;, however, even though 
the item has been checked in, the opportunity to make further modifications to the 
configuration of the item remains persists because the item remains checked out 

The check-in dialog window 1 24 provides "OK" and "Cancel" buttons 128 
and 130 for executing or canceling the check-in procedure, respectively, as well as a 
"Differences" button 132 that initiates a comparison of the current version of the item 
(as represented by data stored in the configuration database 100) and the modified 
version to be checked in. The comparison information is generated by the VCAT 
system 98 by accessing the configuration database 1 00 and the latest version in the 
version control database J 02 and presented via the user interface 94. The generation 
and presentation of the "Differences" information will be discussed in greater detail 
hereinbelow. 
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TABLE 2 - Version Control Check-In Dialog 



Name 


Type 


Min 


Max 


Default 


Content 


Recursive 


Checkbox 


n/a 


n/a 


Not 

checked 


Checks in any 

that are checked out 
by this user; 
preferably only 
applicable to certain 
levels of the 
configuration 
hierarchy. 


Keep checked 
out 


Checkbox 


n/a 


n/a 


Not 

checked 


lridicaies whether the 
VCAT system should 
keep the item 
checked out 


Differences 


Button 


n/a 


n/a 


n/a 


Difference between 
latest version (to be 
checked in) and the 
current version in the 
configuration 
database. 


Comment 


Edit GcJd 

i 


n/a 


n/a 


Empty 


User-supplied 
description of 
change. 



Upon checking in an item, the VCAT system 98 may modify the appearance of 
the item to indicate that the item has been checked-in. This appearance modification 
may, for example, amount to the removal of a check-mark over the icon associated 
therewith. The VCAT system 98 may Ajrthcr include functionality that permits the 
user to request a status update for all of the items in the configuration database 100 to 
ensure that those items that are checked out are indicated as such via a checkmark or 
the like. Such functionality may be necessary, for instance, if two or more users arc 
working on configuring the process at the same time, and one of the users has recently 
checked out an item shown on the user interface 94 of another user. 

Selection of the "Cancel" button within the check-in dialog window 124 
closes the Check-in dialog window without initiating a check-in operation. 



<66) 



&m 2001-242906 



The VCAT system 98, however, may also enable a user to initiate an "undo 
checkout" task that removes the check-mark over the icon and. if the item was 
modified, retrieves the data indicative of the latest version from the version control 
database 102, and imports the data into the configuration database 100. This 
procedure restores the configuration of the vercionable item to the version that was 
cuirent as of the tune of the check-out operation. This task may be made available vij 
a drop-down or context menu associated with the VCAT system 98. 

The configuration applications 96 may provide additional ways to initiate the 
check-out/check-in operations. For example, the user may select an item in the 
Explorer system and access the •'Properties" associated therewith via a right-click or 
similar pointer maneuver. A Properties window is then generated in accordance with 
standard windowing techniques that provides for editing of the contents of various 
"properties" fields displayed within the window. A module, for instance, may have a 
textual description associated therewith, or utilize certain parameters during execution 
within the process. Hie textual description and parameter values may be specified as 
"Properties" of the module. If the user modifies a property and selects an "OK" or 
"Apply" button, the VCAT system 98 prompts the user to check-out the item (if 
automatic check-out is not enabled), after which a check-in procedure is initiated as 
described hereinabove. Similar actions may be generated via utilization of an "Open" 
command made available in a command menu of the process configuration 
applications. 

A check-out procedure may also be initiated by the VCAT system 98 when a 
user attempts to rename an item within the Explorer system. In accordance with 
standard windowing techniques, the user may select the name associated with an item 
to allow for editing thereof. Once the user is finished editing the name and attempts 
to enter the modification, the new name will only be accepted if the item is checked 
out If the item is already checked out, the item is renamed in the configuration 
database 100, and data indicative ora new version of the item is stored in the version 
control database 102 when it is checked in. At that time, the VCAT system 9S may 
generate further data representative of commentary that describes the renaming 
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operation, and then associate such data with the data indicative of the new version of 
the item. If the item to be renamed is not yet checked out, the user is prompted to 
check-out the item via a dialog window (not shown) to that effect (if automatic check- 
out is not enabled). 

As set forth above, data representative of each prior configuration of an item is 
stored in the version control database 102 together with data reflective of a version 
assigned thereto. The version is preferably identified by number, but may be 
indicated in any other manner. Having each prior configuration associated with a 
version number may assist the user during an analysis of the concents of the version 
control database 102, as well as when the process is in the run-time environment. To 
this end, the version number or identifier of an item is preferably included as an item 
parameter when the item is downloaded to the controller 1 2 and/or a hatch executive 
routine. (The batch executive routine resides on the workstation 14 to manage the 
execution of a batch process and oversee the controller 12 in connection therewith.) 
In other words, the data downloaded from the workstations 14 when the process 
control system 10 is preparing to implement a process includes version identifying 
data for certain items in the configuration database 100 (i.e., each module, phase, 
procedural element, etc.) that are involved in the download operation. The version 
information is then available in the run-time environment to a process operator via the 
controller 12 and/or the batch executive; Knowledge of the version information may 
assist in the communication between the process operators and the process designers 
working within the configuration applications 96. 

It should be noted that downloading an item to the controller 12. or the run- 
time environment in general, involves one or more dialog windows (not shown) 
generated by the configuration applications 96 for the user interface 94 that guide the 
user through the download procedure. These dialog windows may correspond with 
fee same windows generated by the configuration applications 96 when the VCAT 
system 98 is not integrated therewith. However, the VCAT system 98 may verify that 
all items to be downloaded are not checked out before allowing the download 
procedure to proceed, Jf any items are checked out, the VCAT system 98 may 
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generate one or more error dialog windows (not shown) that alert the user to the 
situation and identify the checked out hems. Such error dialog windows may 
facilitate the check-in procedure by providing a button therein directed to initiating a 
check-in procedure of one or more checked out items identified in the dialog window. 

With reference now to FIG. 10, the version identifying information may be 
made available to the process designers via a version audit report (hereinafter "audit 
report") generated by the VCAT system 98 in accordance with one embodiment of the 
present invention. In general, each change or modification to the process 
configuration is recorded in the version control database 102 as a specific version 
associated with the process. The data indicative of the version and the substance of 
the modification may be linked to data representative of the check-in date and time, 
the user who checked-in the itern r and the reasons for the modification. It should be 
noted thai the VCAT system 9S may also store data representative of the check-out 
date and time, as well as the identity of the user checking out the item. 

The audit trail report may be provided to the user via an audit trail dialog 
window 1 40 generated by the VCAT system 98 for the user interface 94. More 
particularly, a "Show history" task may be initialed by the user by using one of die 
above-described techniques involving, for instance, the context menu 1 16, while the 
user is within one of the configuration applications 96, The audit trail of history may 
also be provided to the user via any other display device, such as a printer, or may be 
embodied in an electronic version of the report such thai, for instance, data 
representative of the audit trail is delivered electronically over a network. 

The audit trail dialog window 140 includes a table portion 142 having a header 
144 that identifies a plurality of field names for presenting version information 
relating to a version number, a user name associated with the check-out, the data and 
time of the check-in, and a description of the modification or action. The version 
information is presented in lines (ot records) beneaih the field names as shown in FIG. 
] 0. Each record is selectable via a pointer or otherwise to initiate a variety of 
operations. The functionality provided by the VCAT system 98 in connection with 
the audit trail dialog window is summarized below in Tabic 3. 
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TABLE 3 - Audit Trafl Dialog Window 



Name 


Type 


Mia 


[Vlax 




Content 


Version, 
User, Date, 
Action 


List 
control 


n/a 


n/a 


n/a 


Each line 

corresponds with a 
history record for the 
item. 


Close 


Button 


n/a 


n/a 


Enabled 


Closes the dialog. 


Rollback 


Button 


n/a 


n/a 


Enabled 


Rollback to the 
selected version- 


Differences 


Button 


n/a 


n/a 


Enabled 


Compares two 
selected versions or 
selected version with 
current version. 


Details 


Button 


n/a 


n/a 


Enabled 


Displays comments 
of selected version. 


View 


Button 


n/a 


n/a 


Enabled 


Displays the 
exportable item in 
text or graphical 
format. 



As set forth in Table 3, the user may view the details of a version of the item 
by selecting the line of the table portion 142 corresponding with thai version and then 
selecting a View button 143. The data stored in the version control database 102 is 
then accessed to present the configuration information for the selected version of the 
item in either a textual or graphical format, or both, based on the nature of the item. 
Certain items, for instance, may only constitute text and, thus, may not be viewed in 
the graphical formal. For example, versionable items such as a workstation or I/O 
device only contain parameters that can be modified- The parameters are set forth in 
text and, ihus, no graphical view would be available for such items. Some items, 
however, may be viewed in both the graphical format and the textual format and 
generally include items such as modules, composite function blocks, or other items 
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version control database 102 to retrieve the data representative of a prior configuration 
version in order to modify the data stored in the configuration database 100 in 
connection with the selected item. The modification of the configuration database 
100 may then occur by importing the data from the version control database 1 02 into 
the configuration database 100. To implement this "rollback" to a prior configuration 
version of an item, and in accordance with one embodiment, the audit trail dialog 
window 140 includes a Rollback button 1 58 that may be selected by the user once a 
record in the table portion 1 42 has been selected. 

m one embodiment, the VCAT system 98 provides the user with the option to 
rollback to a configuration that was downloaded to the controller 12 for utilization 
within the run-time environment. Such a rollback operation maybe initiated by 
selection of a task item such as "Recover download" from a drop-down or context 
menu, and include the generation by the VCAT system 98 of a specialized audit trail 
dialog window (not shown) that only lists those versions that were downloaded. As 
will be described in greater detail hereinbelow, me version control database 102 
preferably includes data indicative of whether a version was downloaded for use m the 
run-time environment. A version may then be selected by ihe user, the configuration 
information for which is then retrieved from the version control database 1 02 by the 
VCAT system 98 and stored as the latest configuration version. 

Preferably, the VCAT system 98 deiermines whether the configuration data 
import operation is successful by checking for other items in the configuration 
hierarchy and process that depend upon the item. For example, when a configuration 
version of a module is being restored, the configuration version may require a certain 
subordinate item <*.*., composite function) block to exist The module is then said to 
have a "dependency" in the sense that the success of the rollback operation is 
dependent upon the continued existence of that subordinate item. A module may have 
numerous different types of dependencies, such as embedded function blocks, linked 
function blocks, enumeration sets, alarm types, other modules, plant areas, and 
controllers. Accordingly, in one embodiment, the VCAT system 98 checks each 
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subordinate item of the item being subjected to a rollback to determine whether any 

versionable items have been deleted. 

to 3 preferred embodiment, the data imported into the configuration database 
is checked into the version control database 1 02 as well as the latest configuration 
version of the hen, The check-in occurs concurrently with tbe modificauon of the 
configuration database 100, and preferably includes the storage of data repiesentahve 
of a comment indicating that the user reverted back to a prior configuration verston of 
the item- Alternatively, the VCAT system 98 may generate a dialog window to 
provide the user with the option of entering a customized comment, entering a default 
comment, or no comment at aU. If the item -as checked out beforerhe rollback task 
was initiated, the VCAT system 98 may, but need not, keep the item checked out after 

the rollback task is completed. 

Lastly, the audit trail dialog window 140 includes abuttbn 160 for dismissing 
the dialog window 140 and returning the user interface 94 to its previous state. 

As shown in FIG. 10, one of the actions (other than a check-in operation) 
^corded in the audit trail report is a label seUing operation for the entire process 
configuration. With reference now to FIG- 13, the user may initiate a Set Label 
operation by selecting a versionable item within, for instance, one of the modules 
designed using the configuration applications, and selecting the Set Label task v,a 
either a drop-down or context menu generated by the VCAT system 98/ In response, 
the VCAT system 98 generates a Set Label dialog window l<32 that includes a label 
field 164 and a comment field 166. The user is then prompted to enter a label to be 
applied to the selected item (and subordinate items) in the version control database 
102 The latest configuration version of each item stored in the version control 
database 102 is then assigned the user-entered label. The audit trail data stored m the 
version control database 102 is also updated to reflect the assignment of the label, 
vrfrich is preferably applied to the latest configuration version. More particularly, the 
version action in the audit trail configuration history data will reflect that the version 
corresponds with a newly assigned label having the entered name, and the detarts 
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associated therewith will correspond to the information entered by the user in the 
comment field 166 of the Set Label dialog window 162. 

Setting a label may be advantageous for a process designer in the sense that 
the process designer may manually note via a label, such as "DOWNLOADED TO 
CONTROLLERS " which configuration versions oF various items were downloaded 
to the controller 12 for implementation in the process. Preferably, however, the 
VCAT system 9S automatically assigns a label for each downloaded item to flag the 
configuration version as having been downloaded to the run-time device. Data 
representative of further information such as the date and time of the download and 
the items that were downloaded concurrently may also be stored in connection with 
the label. 

The VCAT system 98 may then accordingly provide the capability to revert 
back the configuration of the entire process, or some portion thereof, to the version 
associated with a label set via the above-described procedure for each of the affected 
items in the version control database 102. In one embodiment, this capability applies 
only to the root (or top level) item in the configuration hierarchy developed using the 
configuration applications 96. In such case, a "Revert System to Label" task may be 
initiated when the user has selected the root item and proceeds to select the 
appropriate task item from a drop-down menu or a context menu similar to the menu 
shown in FIG. 7. A warning dialog (not shown) may be generated by the VCAT 
system 98 prompting the user for verification of intent to revert the system back to a 
label. If the user indicates that a "Revert System to Label" task is desired, the user 
may then be prompted for the name of the label to which the system will be reverted 
back. Alternatively, the VCAT system 98 may auiomatically revert the system back 
to the last label set in the version control database 102. In any event, once the Revert 
System to Label task is executed, the VCAT system 98 accesses the version control 
database 102 to retrieve ihe data representative of the configuration version associated 
with the label for each item, and imports the retrieved data into the configuration 
database 100. The VCAT system 98 then modifies the version control database 1 02 
to reflect the reversion by storing data indicative of a new configuration version for 
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each hem as well as data associated therewith that reflects the reversion back to the 
label. In one embodiment, this data may be associated with the configuration version 
by storing data representative of a comment that indicates the reversion back to the 
label. 

In accordance with one embodiment, the VCAT system 98 preferably still 
stores data in the version control database 102 that is representative of an item that 
was deleted or otherwise removed from the configuration database 100. In such a 
case, the version control database 102 may be relied upon when and if the user 
decides to revert back to a process configuration utilizing the deleted item. Referring 
now to FIG. 14, the VCAT system 98 may also enable a user to purge items that have 
been deleted from the configuration database 100. To that end. the VCAT system 98 
generates a Recover/Purge dialog window 168 having a list of such deleted items. 
The Recover/Purge dialog window 168 may be generated upon selection of a 
Recover/Purge task item in either a drop-down or context menu. Such a task item 
may be enabled or olher made available to the user after selection of an item within 
the configuration applications 96. If the selected item has one or more subordinate 
items that have been deleted from the configuration database 100, the user may 
initiate the recover operation via the dialog window 168 to add data representative of 
one or more of flic deleted items to the configuration database 100. 

The Recover/Purge dialog window 168 includes a Recover button 170 for 
restoring one or more deleted items in the list that have been selected by the user. 
When restoring a deleted item, the VCAT system 98 may access the version control 
database 102 to retrieve the latest configuration version of the deleted item, and then 
import the data associated therewith into the configuration database 1 00. 
Alternatively, the VCAT system 98 prompts the user for selection of a prior 
configuration version to the extent multiple versions are stored in the version control 
database 102. 

Selection of a purge button 172 provided in the dialog window 168, on the 
other hand, results in the removal of any data associated with the item from the 
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version control database 102. Further details regarding the Recover/Purge dialog 
window 168 are provided below in Table 4, 



TABLE 4 - Recover/Purge Dialog Window 



Name 


Type 


Mia 


Max 


Default 


Content 


Items 


Check list 
boxes 


n/a 


n/a 


List of 

subordinate 

items 

deleted 

based upon 

a selected 

parent 


List all subordinate 
items deleted based 
upon a selected 
parent 


Recover 


Button 


n/a 


n/a 


n/a 


Item is restored to the 
configuration 
database by 
retrieving the data 
from the version 
control database and 
importing the item 
into the configuration 
database. 


Purge 


Button 




n/a 


n/a 


Item and all audit 
trail history data are 
removed from the 
version control 
database 
permanently. 



In accordance with one embodiment of the invention, the VCAT system 98 
supports version control and audit trail functionality for items that are not created, 
developed, or managed by the configuration applications 96. For example, a user may 
create a document in a word processing program that describes the functionality of a 
particular item. It would be desirable to store and track any editing of the document 
as the configuration and, hence, the description, are modified To this end, the main 
control window 80 generated by the Explorer system for the user interface 94 is 
utilized to designate a new version control item. More particularly, the user first 
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expands a "User Workspace" objeot (i.e. t an object in the Explorer system). A task 
item directed to creating a new folder within the hierarchy frame 82 is then selected 
by the user, and a new folder is created and named in accordance with lenown 
windowing techniques. Similarly, a task item directed to creating a new item is 
selected, and the user is then provided with the opportunity to browse for a document 
or file to insert as a new item in the recently created folder. Once the document or file 
is inserted into the folder, it is then added to the version control database 102 as 
another item for which versions and version-related information can be stored. 
Subsequently, any version of the file or document may be retrieved from the version 
control database 102 using a Get task item made available to the user via a drop-down 
or context menu. The Get task provides the user with a dialog window (not shown) 
that prompts for a desired storage location for the retrieved file, such as a floppy disk. 
The native application utilized to create the file or document (e.g. , a word processing 
application) may than be used to access the contents of the file or document horn the 
designated storage location. 

With reference now to FIG. 1.5, the VCAT system 98 preferably generates a 
message dialog window 174 for display of version control feedback information to the 
user via the user interface SM. The message dialog window 174 includes a text box 
176 in which textual descriptions of each version control operation is documented as 
it occurs. Generally, the message dialog window 1 74 permits the user to scroll 
through a history of the operations that have occurred since a Clear button 1 78 was 
last selected by the user. An Abon buiton 1 80 is also provided to enable a user to 
abort a version control operation at the next opportunity. For example, if the user has 
initiated a rollback operation, execution of the operation by the VCAT system 98 may 
be ceased via selection of the Abort button 180 unless, for instance, execution of the 
operation ha? already been completed. The message dialog window 1 74 may 
automatically minimize in accordance with known windowing techniques if version 
control operations have not occuned for a certain period of time. The message dialog 
window 1 74 is then automatically re-displayed on the user interface 94 upon initiation 
of the next version control operation. 
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The manner in which the VCAT system 98 provides the user with a textual 
view of the configuration of an item via the textual view dialog window 146 will now 
be described in connection with FIG. 11 . The VCAT system 98 may. but need not, be 
capable of displaying the configuration information of each item in tbe version control 
database 102 in a textual format. As explained above, some items, by their nature, 
may have configuration information that also may be displayed graphically. 

The format in which the configuration information for an item is set forth is 
not pertinent to the practice of the present invention. However, the VCAT system 98 
preferably utilizes a textual format that minimizes the amount of horizontal scrolling 
necessary for user viewing of both a single configuration version of an item as well as 
when comparing two versions. Furthermore, ii is preferred that key words and labels 
be utilized to identify attributes such as object type and properties. Examples of item- 
rype identifying labels that may be utilized include "PARAMETER," 
! TUNCTION_BLOCK," and "CONTROLLER." Examples of property labels are 
"NAME" and "DESCRIPTION .*' The key words and labels may then be translated to 
the appropriate language. For example, a Japanese version of the user interface 94 
would display the key words in Japanese Conditional and other logic statements in 
the language may also be translated into an easy-to-read format for display in the 
textual view. 

In one embodiment, the textual format for each item includes delimiting 
language such as BEGIN and END. For example, as shown in FIG. 1 1. configuration 
version number 13 of a module has a parameter delimited by the following BEGIN 
and END statements: 

BEGIN Parameter *'ABSJPRESS_CF' 
END Parameter "ABS_PRESS_CF" 

In another embodiment, the name of the item may not be identified in conjunction 
with a label, such as in the following example: 

BEGIN FUNCT10N_BLOCK 
NAME - "All" 
DEFINITION = "Al" 
DESCRIPTION = "Analog Input" 
LEFT-200 



3* 



(78) 



&m 2001-242906 



TOP = 200 
HEIGHT - 125 
WIDTH -400 
END FUNCTION_BLOCK 

The textual view dialog window 146 includes a fmd button 200. a find down 
button 202, and a find up button 204. The buttons 200, 202, and 204 generally allow 
the user to navigate the textual infonmation set forth in the frame 148 in accordance 
with a character string selected therein with a pointer or the like in accordance with 
known windowing techniques. To this end, initiating the find operation by selecting 
the find button 200 may cause the VCAT system 98 to generate a find dialog window 
(not shown) to facilitate the user's navigation of the frame 148: A character string 
may then be entered into a field and, the first instance of the string may be found by, 
for example, selecting an "OK" button (not shown) in the find dialog window. The 
user may subsequently use the buttons 202, 204 to find instances of the string in either 
the down or up directions, respectively. Further information with regard to these 
operations and others provided via the textual view dialog window 146 is set forth 
below in Table 5. 



TABLE 5 - Textual View Dialog Window 



Name 


Type 


Min 


Max 


Default 


Content 


Find 


Bunon 


n/a 


n/a 


Enabled 


Allows user to enter 
a search siring. 


Find down 


Bunon 


n/a 


n/a 


Disabled 


Navigates to next 
instance of the search 
string 


Find up 


Button 


n/a 


n/a 


Disabled 


Navigates to previous 
instance of the search 
string 



At this point, it would be instructive to describe in greater detail the manner in 
which the textual information set forth in the dialog window 146 is generated by the 
VCAT system 98 from the data representative thereof stored in the version control 
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database 1 02. ft should first be understood that the manner in which the version 
control data is stored is not critical to practice of certain aspects of the present 
invention. In one embodiment of the present invention, however, the version control 
data is preferably stored in the version control database 102 in a file-based format. In 
an alternative embodiment, the data is stored in an object-oriented fashion such that 
the version control database comprises an object-oriented database. 

The version control database 1 02 is preferably administered using the 
DeltaV™ Database Administrator application available from Fisher-Rosemom, Inc. 
modified to the extent necessary to handle both of the databases 100, 102. 
Alternatively, the Microsoft SQL Server® Enterprise Manager may be utilized for this 
purpose. 

To generate the textual information representative of the configuration 
version, the VCAT system 98 executes a routine that generally accesses the version 
control database 102 to export the pertinent data in a manner that can be translated 
into either a text- or graphical-based format. To this end, during a check-in operation, 
the VCAT system 98 stores a text- based representation of the version control data in a 
file in accordance with a markup language, such as XML (Extensible Markup 
Language), The text contained in the XML document that is generated at this point 
may be serialized into a single character string that is stored in the version control 
database 102. More particularly, in one embodiment* each versionable item may have 
a database record corresponding to each configuration version. In that case, each 
configuration version record has a field dedicated to having a single character string of 
XML text stored therein that represents the version control data associated with the 
configuration version. Preferably, these configuration version records make up one 
table of a plurality of tables in the version control database 1 02, which, in this case, is 
a relational database. The relational database may include other tables directed to 
storing the following: (1) whether each versionable item is deleted, the current version 
identifier, whether the item is currently checked out and. if applicable, to whom; and, 
(2) the audit trail information for each versionable item. 
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thereby creating a hierarchy. For example, a MODULE may include a STEP, and the 
STEP may include one of more ACTION elements. The ACTION elements, in turn, 
include elements such as NAME, DESCRIPTION, ACTION JTYPE, and the tike. 

Thus, the XML format sets forth the version control data with the aid of tags 
in a manner similar to that found in HyperText Markup Language (HTML) 
documents. In XML documents, however, the tags maybe customized to the types of 
data being stored, as described above. For example, the function block for which a 
textual representation was provided hereinabove is set forth below in XML format: 

<Function_Block> 

<Name>Al 1 <VNaroe> 

<Defininon>AI</Defini t ion> 

<Description>AnalogInput</Description> 

<I^ft>20(X/Left> 

<Top>200</Top> 

<Height>125</Height> 

<Wid1h>400<AVidth> 
</Function_Bloclc> 

The data stored in an XML document is accessed in accordance with an object 
model that provides for parsing the document to create a data tree structure having a 
plurality of nodes associated with the version control data. Practice of the present 
invention may utilize anyone of several different object models, such as the 
Document Object Model as applied to XML. 

Thus, the textual information provided in the textual viewdialog window U6 
via the user interface 94 is generated by loading the XML text in the database field to 
create the above-described object nodes for the configuration version. The document 
object model may then be used to traverse the data structure established by the object 
nodes in order to extract the configuration information and generate the textual format 
shown in FIG. 1 1 for the selected version and hem. 

The graphical view dialog window 150 of FIG. 12 is also generated from the 
above-described XML-based routine. As will be readily recognized to those skilled in 
the art, the same XML document utilized to generate the textual information may be 
able to support a graphical representation, given the necessary objects in the tree 
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structure, together with the knowledge of how certain objects are to be displayed 
With a limited number of object types available, such knowledge is provided by the 
VCAT system 98. For instance, when the XML document indicates that an item is a 
function block, the VCAT system 98 may initiate a routine for a generic drawing 
function block and, in so doing, refer again to the data provided in the XML document 
to draw the function block in accordance with other parameters. 

It should be understood that not every item may be displayed graphically. 
However, items that may be displayed graphically include, but are not limited to, 
those thai are generally defined by a function block or sequential flow chart algorithm. 

The graphical view dialog window 150 that results from a user's selection of a 
configuration version in the audit trail dialog window 140 provides a user with 
various options to facilitate review of the configuration. More particularly, the dialog 
window 150 includes a text view button 206 that allows the user to display the 
configuration information displayed in the frame 152 in a textual format in accordance 
with the above-described manner. The text view button 206 may also be directed to a 
particular subordinate item displayed in the frame 1 52. More particularly, after a user 
baa selected the subordinate item, the text view button 206 may be selected to view 
the configuration information of the subordinate item in a textual format. 
Alternatively, the subordinate item may be selected using a right-click or the like to 
generate a context menu 207 that provides the text view task as an item to be selected. 

The dialog window 150 further includes a Display Parent button 208 and a 
Drill Down button 210. The Drill Down button 2 10 provides the user with the option 
to display f to the extent possible) the configuration information for a subordinate item 
of the originally selected item in a graphical format. Once an item (such as a 
composite function block 212) displayed in the frame 152 is selected by the user, the 
Drill Down button 210 is enabled for selection by a user with a pointer or the like. 
The button 210 may then be selected to "drill" into me subordinate item to display 
graphical configuration information related thereto. The Drill Down task may also be 
initiated using the context menu 207. 
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The Display Parent button 208 provides the user with the option to return to a 
graphical view of the parent item by removing the view of the subordinate item. 
Alternatively, the subordinate item maybe displayed in a separate dialog window 
such that the display parent operation causes the VCAT system 98 to close the dialog 
window associated with the subordinate item and thereby return to the graphical view 

of the parent item. 

In an alternative embodiment, if no graphical view is available for a 
subordinate item (because, for instance, il does not constitute a composite function 
block or a module), then a textual view dialog window will be generated. It shall be 
understood that eventually the act of drilling into subordinate items within a graphical 
view dialog window will result in a textual view dialog window. 

It shall be appreciated that utilizing an XML document generated on-the-fly as 
an intermediary between the version control database 102 and the generation of the 
user interface 94 provides an efficient, flexible approach to the presentation of 
configuration information. More importantly, however, generating an XML 
document for each configuration version also provides for the rapid and efficient 
comparison of two versions of a selected item. 

Comparing versions of an item is useftil in the general context of version 
control to determine what is commonly referred to as '-Differences'' between versions. 
With respect to the process control system 10 set forth hereinabove, it would be 
beneficial to display the differences between two versions of an item both textually 
and graphically. In a preferred embodiment, the VCAT system 98 generates 
Differences dialog windows for both textual and graphical presentations of the 
differences between two versions using the above-described, XML-based processing 
of the data stored in the version control database 102. Because the tree structure of an 
XML document is easily parsed in accordance with the object model* two versions of 
an item may be easily compared by parsing the corresponding two XML documents 
and comparing the parsed data object-by-object. 

With reference now to FIG. 16, a textual differences dialog window 220 
includes a first frame 222 and a second frame 224 for displaying configuration 
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information for a first configuration version and a second configuration version, 
respectively. Both horizontal and vertical scrolling of the textual information 
displayed in each frame 222, 224 is provided for using known windowing techniques. 
The first frame 222 may set forth the configuration information for an older version 
(e .g.+ Version number 1 3), while the second frame may set forth the configuration 
information for a more recent version (e.g. , Version 14). It should be noted, however, 
that the versions need not be consecutively numbered, inasmuch as any two versions 
may be compared by the VCAT system 98. As the older version, the first frame 222 
may include one or more lines of text that were deleted as a result of a check- 
out/check-in modification of the configuration. Preferably, the text associated with 
such deleted lines is shown in a different color {e.g., blue), font, or style than the 
remaining text To denote thai blue-colored iext v for instance, is representative of a 
deleted line, a button 226 may include the text "Deleted lines" in a blue color. 
Similarly, the frame 224 may include one or more lines of text that were inserted as a 
result of a modification to the configuration of the item. Such lines of text may, for 
instance, be set forth in a green color, as well as a button 228 having the green-colored 
text "Inserted Text." Lastly, the content of one or more lines of text may have been 
changed (but not deleted entirely) between versions. Such lines may beset forth in a 
red color in both of the frames 222, 224, together with a button 230 having the red- 
colored text **Changcd Text/' It should be understood that any color or style scheme 
might be utilized to differentiate the above-identified types of differences and to set 
the changed text apart from the text common to both versions. 

The textual differences dialog window 220 also includes a find button 232, a 
find down 234, a find up button 236, a Down button 238, and an Up button 240 that 
provide the same navigational functionality described hereinabove in connection with 
the textual view dialog window 146. These navigation tools preferably apply to both 
of the frames 222, 224, such that any vertical scrolling operation initiated by the user 
results in the scrolling of both frames. In an alternative embodiment, these navigation 
tools (as well as other standard scrolling techniques in a windows environment) may 



ttH 2001-242906 



be applied 10 one of the frames 222, 224 based upon, for instance, which frame has 
been selected by a user. 

The textual information for the versions being compared need not be set forth 
in a side-by-side manner. For instance, the textual differences dialog window may 
alternatively include a single frame wherein the common text, changed text, ihsened 
fines, and deleted lines are shown and di fferenttated via a similar color or style 
scheme. Differences between the two versions may also be shown in that context by 
using redlining, underlining, demarcating punctuation, and the like. 

A graphical differences dialog window 250 is shown in FIG 17. The 
graphical differences dialog window 250 is based on a single frame window similar to 
tie graphical view dialog window 1 50, but may alternatively use a two frame, side-by 
side window to juxtapose the versions. To differentiate between common objects, 
deleted objects, added objects, and changed objects, a color scheme may again be 
employed. The colors may be applied to the objects as a background color, a bonier, a 
matting, an outline, etc. Buttons 252, 254. and 256 are set Forth as a key to the color 
scheme in the same manner as set forth hereinabove in connection with the textual 
differences dialog window 220 For example, a step item SI and a transition item fl- 
irt shown with a colored border {e.g., red) to indicate that the items have been 
modified. A further step item S2 and further transition item T2 are shown with a 
different colored border (e.g. , blue) to indicate that the items have been deleted or 
removed. 

It should be noted that the color scheme may also be applied to the lines 
interconnecting the items. 

Exemplary changes to an item that are denoted by a colored outline or frame 
include adding an action to a step and changing the expression of a transition. 
Changes to the execution order of the function blocks may be denoted by outlining, 
framing, etc. only the portion of the object dedicated to displaying the execution 
order. This portion may, for instance, be located at the bottom of an object. In the 
event that an object was renamed between versions, the color scheme may be 
employed to show the two versions of the object as deleted and added/ Alternatively, 
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It should be understood that the VCAT system 98 may irap03 e a security check 
on the version control environment. For example, for an operation (e.g. , rollback) that 
requires a certain level or type of authorization, the VCAT system 98 may determine 
before executing the operation whether the user is authorized to initiate the operation. 

When a new user is added to the VCAT system 98, the VCAT system 98 may 
generate a new user dialog window (not shown) having a plurality of checkboxes 
corresponding with a plurality of VCAT operations that may be selected or not 
selected to provide the user with a desired amount of authorization. 

It should be further understood that the VCAT system 98 may provide a user 
having appropriate authorization with the option of enabling or disabling the VCAT 
system 98. Once disabled, the VCAT system 98 would allow the configuration 
applications 96 to operate without imposing the check Wcheck-in and other 
procedures. When re-enabled, the VCAT system 98 preferably performs a 
synchronization routine lhat accesses the configuration database 100 to compare the 
cunent configuration data with the latest configuration data stored in the version 
control database 102. For each item that encountered a configuration modification 
during the period that the VCAT system 98 was disabled, a new configuration version 
is added, and data representative of the current version in the configuration database 
100 is stored in association therewith. New items may also be created in the version 
control database 102 to the extent necessary. Furthermore, a label may be assigned to 
all items in the version control database 1 02 to denote that the VCAT system 102 has 
been re-enabled 

The synchronization routine may aJso be executed at any time. In certain 
instances, it should be appreciated that the VCAT system 98 may have to initiate one 
or more undo check-out operations and/or check-out operations to the extern 
necessary to modify the version coturo 1 database 1 02. 

The VCAT system 98 may also include a database backup/resiore routine 
similar to the routine utilized to backup and restore the configuration database 100 
administered by the Explorer system. Other common database utilities, such ; 
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"Clean Database" routine directed to repairing the data storage structure of the version 
control database 102, may also be included as part of the VCAT system 98. 

The user interface 94 is preferably not the only output device by which version 
control information is provided to the users and operators of die VCAT system 98 and 
configuration applications 96. More particularly, one or more routines may be 
implemented by the VCAT system 98 to support the generation of reports for delivery 
to a primer or other display device. For example, the VCAT system 98 may provide 
the user with the ability to select rask items directed to generating reports that present 
version control information related to which items are checked out, the audit trail of a 
particular item, the items checked out by a particular user, any deleted (but not 
purged) items, and a list of check-outs by date or some other parameter for which data 
may be stored in the version control database 102- Such information may be provided 
via any display device, whether located locally or remotely, and may be deli vered in a 
fonnat or in accordance with any protocol. 

To facilitate the generation of such reports, the VCAT system 98 preferably 
includes a query system. The query system generally permits the user to specify 
search criteria directed to any number of subjects, such as modifications or actions by 
a particular user, modifications or version control events that occurred during a 
specified time frame, modifications or version control events that occurred within a 
specific version or Jabe], and modifications or version control events that relate to a 
specific item or an area of items. After the user has altered the one or more criteria 
for a query, the VCAT system 98 will initiate a search routine that accesses the 
version control database 1 02 and analyzes the contents thereof. In a preferred 
embodiment, the VCAT system 98 executes the search routine in a background 
manner, such that other version control operations may be initiated and executed 
concurrently therewith. 

The query system may generate one or dialog windows for display via the user 
interface 94. Examples of two such dialog windows arc shown in FIGS. 18 and 19, 
A history report options dialog window 280 may be generated afler selection of an 
item followed by selection of a task item directed thereto via either a droprdown menu 
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or context menu. The dialog window 280 provides checkboxes directed to whether 
the history report to be generated will include version control information concerning 
labels and subordinate items. A user field 282 is also provided to allow the history 
report to be directed to the modifications or version control events that were initialed 
by a specified user. Lastly, a "From date* 1 field 284 and a 4 To date' 1 field 286 maybe 
used to specify a time period for the histoiy report. To facilitate the entry of the 
starting and ending dates for the time period, a pop-up calendar or exemplary dates 
may be provided in a window generated for each field 284, 286 in accordance with 
known windowing techniques. 

. With reference to FIG, 19, the query system may generate a general search 
dialog window 290 that includes a status search portion 292 and a search area portion 
294 for identifying certain search criteria. The status search portion 292 includes 
checkboxes for instructing the VCAT system 98 to search for all checked out items or 
items checked out to a certain user. The user may be specified via a user field 296 
having the capability of suggesting user names via a drop down window. The search 
area portion 294 includes several checkboxes that permit the user to search the version 
control information relating to only the selected item, the selected item and all 
subordinate items, or all items in the version control database 102. 

The screen displays of Figs. 5- i 9, as well as other screens, may be created and 
modified using a windows-type format with standard windows-type commands, 
although any other format could be used as well The format of these screen displays 
may be changed dramatically, for instance, in the event the VCAT system 98 is used 
in conjunction with configuration applications other than the Explorer system or the 
other applications specified hereinabove. 

Although the configuration applications 96 and the VCAT system 98 
described herein are preferably implemented in one or more software routines, they 
may be implemented in a routine embodied in hardware, firmware, etc, and may be 
implemented by any other processor associated with the process control system 10. 
Thus, each of the operations and procedures described hereinabove may be 
implemented in a standard multi-purpose CPU or on specifically designed hardware 
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or firmware as desired. When implemented in software, the software routine may be 
stored m any computer readable memory such as on a magnetic disk, a laser disk, or 
other storage medium, in a RAM or ROM of a computer or processor, etc. Likewise, 
this software may be delivered 10 a user or a process control system via any known or 
desired delivery method including, for example, on a computer readable disk or other 
transportable computer storage mechanism or over a communication channel such as 
a telephone line, the internet, etc. (which are viewed as being the same as or 
interchangeable with providing such software via a transportable storage medium). 

Thus, while the present invention has been described with reference to specific 
examples, which are intended to be illustrative only and not to be limiting of the . 
invention, it will be apparent to those of ordinary skill in the art that changes, 
additions or deletions may be made to the disclosed embodiments without departing 
from the spirit and scope of the invention. 
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4 Brief Description of the Drawings 

FIG. 1 is a block diagram of a process control system having a plurality of 
workstations and a controller fox directing and configuring a process utilizing a 
process configuration system implemented on the plurality of workstations; 

FIG, 2 is an exemplary screen display generated by the process configuration 
system to establish a user interface therefor via one of the workstations of FIG. 1 \ 

FIG. 3 is a further exemplary screen display generated by the process 
configuration system to establish another user interface therefor via one of the 
workstations of FIG. 1; 

FIG. A is a block diagram of the process configuration system integrated with a 
version control and audit trail system in accordance with one embodiment of the 
present invention; and 

FIGS. 5-19 are screen displays generated by the version control and.audii trail 
system of FIG. 4 to establish a user interface for the input and output of information 
relating to the configuration of multiple versions of the process in accordance with 
numerous embodiments of the present invention. 
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[Reference Nume r a 1 s] 

10 Process control system 

12 Process controller 

14 Workstation 

18, 24 Processor 

20. 26 Memory 

96 Configuration application 

98 Audit trail system ( VCAT system ) 

100 Configuration database 

102 Version control database 



fid 



<93) 



¥fffl 2 0 0 1 - 2 4 2 9 0 6 



O O «*> 




91 




-8 

















(95) 



<&m 2001-242906 




(96) 



^ 2 0 0 1 - 2 4 2 9 0 6 





a 






< 




o 




> 


> 










<97) 



ttBfl 2 0 0 1 - 2 4 2 9 0 6 



3r 

D_ 

a 

EL 
□ 



o 

^. 

i 

MB 

X 



3 

I 

C 

a 



2 



I i 



31 

s 5 




5 « I * 6 6 



o « n *a c c 

S — .-N I 



K 



3 * ^ '^ -*^~ E ■ 



in 
u_ 



(98) 



200 1—242906 



118- 
114 



Explore 




Version Control t> 


Set Label 
Get 

uneck in 

Check In Recursive 

Check Out 

CeckOut Recursive 

Undo Checkout 

Undo CheckOut Recursive 




Configure I/O 
Assign Events To Station 
Assign execution i o noae.,. 
Monitor Data Wizard 
History Collection... 


Show History 
Show Differences 
Recover Purge 


Print 
Export 


Cut 
£opy 

Paste 




Demote 







•120 



FIG. 6 



Check Out 
Check In... 
Undo CheckOut 



Show History... 
Show Differences.. 



Options., 



116 



122 



FIG. 7 



Version Control Preferences 



00 



O Manual or Prompt user for Checkout 

O Auto Check Out 

O Auto Check Out and In 



Cancel 



FIG. 8 



(99) 



ftH 2 0 0 1 - 2 4 2 9 0 6 













CD 


d 


Li. 


Li. 





CO O 



2 



• • 




1*1 

i j 


Cancel 


i : 






J2 
O 



o 

CO 



CD. CO 



2 

O 



u 
o 



CO 

2 

CD 



± 



i 



2: 
> 



O 
o 

TJ 

CD 
*o 

A3 

O 

c 

5 

° c c 
q .E -£ 



"o (do <j>o> m w ^ 

-iooooooo 



f M N O) 00 

tp in ^ <p rrj 

GO CO CO CO CD CO CO CO 

0> C7> CJ> C7> 03 Cy> oj o> 

i£2 S J C! 5 £^ $ S 



c c cr e c c c 
I E § 1 I I 6 

33 25 5 53 



tO S (D ifl V r) N 



CM 



(100) 



Hftffl 2001-2 42906 



o 

LL 



c 

o 



O 



5 
o 

5 

X 

£ It 

73 
o 
> 



CO! 



CUE 



IE 



I? 



E 



£ 
o 



m — 
© © 



<n 

I I 
I s 

to o 

5- 



* 1 



X 

c ~ 

o ~ S 



2 £ £ a» 
m m o — 



o 

I 

CO 
CO 



_l 



_ as 



2 ^ 



> 2 ^ % 

— it q i « 

2 a> ai a> O n c 

eg °- 

Q < < < O u. Q 

Ui Z 

CD Hi 



c = 

u. O ^ 

o. 7= g ii !" 

£c: .. s£ 

eg 3 £ g a> 

5*» ^ Z o co 

«. ii c» 2» « . 
£ <S j» iS ^ 

5 3 3 3 " tt 
^ XI 0 A £ V 




CM ^ O 



(102) 



&ffl 2001-242906 



164 



Label - F1C-201 



a 



Label: [ 



OK *~1 



Cancel 



Help 



Comment: 



.162 



166- 



FIG. 13 



(103) 



4tM 2001-242906 



Recover / Purge 




Items: 






□ SDeltaV/ControlStrategy/AREA_AA.OOP.fhx 

□[$Dei"taW^ ! 
0^$lJeftiV/Co^ 


j Recover — 




Purge ^ 











-170 

172 
-168 



FIG. 14 



178 



VCAT- Messages LJQ||x| 


Added: $/System Configuration/ Control Strategies/AREA_A/FIC-301 
Checked In: FIC-301 
Labeled: FiC-301 
Checked out: FIC-301 

-4- 


JCsiear "}[. 


Abort | 


"N 







176 



FIG. 15 



174 



(104) 



4#H§ 2 0 0 1 — 2 4 2 9 
CD 



CM 



IS 



EEC 



t 

— >■ 
«> "J 

IS 



I 7*5-13* 

w 5 » 5 S uj 5 
— ■ 2 *-s 5 u c *: 



■i 



re 



* a IS Si 

- Ill li 



o 



or o 

£ * 
,s < <=> 

«t 5 <S a 

5 ~ * 

Ti S S B 

I* n ti ii 

6 g Si 

X ~ 

» ai O ^ 
31 C. 35 35 



O 



O a> 



* 5 



CL 2 a 
s> _ 



o.i 

Ui 



o 

1 

* * *■ I I - - <T) 

J ^ C <x I! ia - 



*-5 II s 



o 

CD 

CD 
t-7 
II 

Q 

<i> 

CO 



m _J cr 




o 

o 



■7 cr> 



5f S 
|| 

CD 



3 

S II » 

n ^ Q, o o 
"3 2: i| 

s "r © ^ c 



^ r " s 'I © n c m ii 
= {I E; « 5 c f^^^o 



c: ex « « ot 
5 I 2 £ J S 



o 



5 



5 
z 

o 



■r 

Q 



c/>- 

-J 

a> 
■c 
a> 

ID 



c 

CO 



3 



CO 

CM 

V 



8 

CM 



to 



a s R 

CM 



S3 

CM 



(105) 



ttffi 2 0 0 1 - 2 4 2 9 0 6 




(106) 



4#BS 200 1 — 242906 



282- 
284- 



286 



History Options 



□ Include Labels 

□ Recursive 
User: 



From: 



— - j 3/1 6/99 



To; 



13/1 BJ99 



OK 



a 



Cancel 



FIG. 18 



•280 



292 



Search 



296- 



290 



Status Search- 



O Ail Checked Out Items 
O hems Checked out to 



Billy Bob Smith 



I — Sea rch Area • 



OK 



Cancel 



O Search selected Item Only 

O Search selected Item Only and All Subitems 

O Search All Items ^ 



294 



FIG. 19 



(107) 

1 Ab s tract 
[Means of Resolving] 



001-24 2 906 



A system useful for controlling a process includes a computer-readable 
medium and a processor in communication with the computer-readable medium. The 
system further includes a first database and a second database. The first database 
stores first data representative of a first configuration of the process, while the second 
database stores second data representative of a second configuration of the process. A 
configuration routine of the system is scored in the computer-readable medium and 
configured to be executed by the processor to facilitate a modification of the first 
configuration of the process. A. version control routine of the system is stored in the 
computer-readable medium and configured to be executed by the processor to store in 
the second database third data indicative of the modification of the first configuration 
of the process. 

2 Representative Drawings 
Fig. 4 



